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ABSTRACT 
The Frontier House study examines fifteen juvenile 
delinquents of a residential treatment center and compares 
the results of a complete clinical examination to the Pacific 
University norms. The characteristics of the group are 
compared to normal population frequencies. A recommendation 
for therapy and a summary of each individual case is reported. 
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PROBLEM a 
This is a study of the visual characteristics of a 
group of delinquent teenage boys ·in a residential home. 
Frontier House is a residential treatment center for 
delinquent and dependent boys aged 1 4  to 1 7, located in 
an older three story house in Forest Grove. Referrals are 
accepted from throughout the state of Oregon with prior­
ity given to residents of Washington County. Boys whose 
history suggests an uncommon threat to the community are 
not considered for residency. Most of the boys are from 
an unstable family background. Their trouble with the 
law ranges from being beyound parental control (B.P.C.) 
to armed robbery. 
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REVIEW OF LITERATURE1 
Several studies have been reported on juvenile 
t
l , 4, 6,7,8,9.18, 19,24,27 , delinquents in the .pas . -
The pouulations vary widely in the kind of institution 
in which the juveniles reside and in the type and depth 
of data collected. Usually the reason for failure of the 
noted 
•4, 6 ,_ ll?. 
examination by the individual is not 
Generally the studies relate reading ability to juvenile 
delinquency, noting that approximately the same percentage 
of the delinquent population also has lowered visual 
efficiency.��8�9�1Q;Jl. 
The most notable study to come to the authors attention 
is the Plainfield study •1� · Only J of the 45 residents 
of the Plainfield Boys School, a reformatory for boys age 
11 through 1�, were at the scholastic level of their peers. 
In comparison with the 15 year old boys in the Orinda 
study, the Plainfiel� boys have three times (57 . 7% vs. 20.1%) 
the referral rate. No single individual referral criteria 
was responsible for the increased referral ratJ? 
A study in 1946 at the State Hospital in Imola, 
California concluded that a high percentage of juvenile 
delinquents had visual defects. ·4 Acontrol group of Junior 
High School students fared much better in their survey, 
but the significance of this study is unclear because the 
criteria for passing or failure of the tests are not 
given. 
3 
The White House Conference on Juvenile Delinquency 
reported up to 80% of delinquents and semidelinquents had 
reading difficulties and JO% had poor vision as a contri­
buting factor.is 
In 1971, Robinson studied 13 juvenile boys institu• 
tionalized in a California juvenile home. Boys demonstrating 
poor acheivement in reading were chosen for the study. 
They appeared to show a low positive relative accommodation 
range in comparison to a control group of non-institutionalized 
teenagers.Z7. 
Dzik reports a screening program at the Hamilton County 
Juvenile Court in Chattanooga, Tennessee which showed 
that 94%read below their grade level, 54% failed far seeing 
48% failed near seeing, 35%'failed both far and nea�. and 
72% failed either one or more of the vision tests. One­
hundred and twenty-five boys were examined in this study.9 
Again the failure criteria was unspecified. Dzik proposed 
a set of tests for a comprehensive visual screening in an 
effort to find children with visual problems that might 
later cause them to have school difficulties and possibly 
increase their likelihood of delinquency. He does not 
indicate what criteria is to be used for referral.8 
The present study does not attempt to relate schol­
astic ability to visual efficiency, but simply to describe 
a population of juvenile delinquents based on a compre­
hensive clinical examination. 
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METHODS a 
Fifteen of the twenty residents of Frontier House 
from September 1, 1976 to January JO, 1977 were examined 
with a complete clinical examination. Five subjects 
were missed for various reasons including: runaways, 
lack cooperation, transfers to other institutions, etc. 
Examination Proceeduress 
All of the subjects were examined during regular 
clinic hours at Pacific University by the author. A variety 
of examining rooms and equipment were used as it was 
available. A standard c linic al examination was given to each 
of the boys. In addition to the minimum routine, several 
dynamic retinoscopies were added to further evaluate 
the accommodative behavior. These additional tests 
included low and high neutral retinoscopy following the 
distance and Bell retinoscopy after the 21 point examin­
ation when the habitual lenses would permit a normal 
situation. Table I shows the standard clinical examination 
used. 
,__ 5 
Table I 
Table One contains the te sting order , classical name, 
Optometr ic Extension Program number. and the stimulus 
conditions of the individual te sts. 
Abbr-eviations 1 
No . =  number used by the Optometric Extension Program 
Dist . =  distance 
I llum.= illumination 
P . D . = I nterpupillary distance 
Aux .  lenses= Au xiliary lenses 
M.E.M . =  monocular estimate method 
B.O.= Base Out 
B . I . =  Base In 
B . U.= Base Up 
B . D . =  Base Down 
ft.= fe et 
Pat. Fix.= Patient Fixating 
F . C.= Foot-candle 
S nell . = S ne l len 
O . D . =  right eye 
o.s.= left eye 
O.U.= both eyes 
Classical Name Noo Dis to Illwn. PeDo 
Ophthalmoscopy 1 
Ophthalmometry 2 
Habitual Phoria J 20 ft. 7 F.c. Far 
Far 
Habitual Phoria 1.3A 1611 ,, Near 
Near 
Static Retinoscopy 4 Pat. Dim Far 
Fix. 2 F. C. 
20 ft. 
Working 
Di.st. 
20" 
trf.E. M. 20" " Near 
Dynamic Retinoscopy II " " 
Low Neutral 
Dynamic Retinosoopy 5 II ,, " 
High Neutral 
Subjective to 7 F.c. Far 20/20 7 20 ft. 
Subjective to 7A II II II 
Best Visual Acuity 
Induced Phoria 8 ,, " ,, 
at Distance 
Target Lenses in Place 
Vertical Habitual 
20/20 Line Distance Rx 
20/20 Snell • .Habitual 
Reduced Near Rx 
Snellen 20/100 
with Fog 
Red-Green o.s. 
Filter 
Near Point #4 
Hole Card Net 
,, #4 
Net 
,, #4 
Gross 
20/20 
Snellen 
Snellen #7 
Chart 
Vertical #7A 
Line 20/20 
r l 
Auxo Lenses Prhma in Place 
6 BoUo O.S. 
8 B.r. o.o. 
6 B.U. o.s. 
12 B. I. O. D •. 
1-3 
> tx:J 
t-1 trJ 
H 
6 B •. u. o.s. 
a s.r. o.D. 
Classical Name Noo Dist. Illum. P.D. 
Vertical Phori.a 12 20 ft. 7 F.c. Far 
at Diatance 
Vertical Ductions 12 " " ,, 
at Distance 
True Adduct ion 9 " " ,, 
at Diatance 
B.O. to Blur 
Conuergence 10 ,, ,, " 
at Distance 
B. O. to Break. and 
Recovery 
Abduction at 11 ,, ,, " 
Dtatance, B. I. 
to Break and Recouery 
Induced Phoria 13B 16" " Near 
at Near 
Vertical Phoria 18 ,, ,, " 
at Near 
Vertical Duction 
at Near 18 " ,, ,, 
Dissoc i ated 14A " Dim ,, 
cross-Cylinder 
Induced Phoria Through 15B ,, II ,, 
Unfused Cross-Cylinder 
� 
Target Lense in Place 
Horizontal #7A 
line 20/20 
,, " 
Vert teal " 
line 20/20 
. 
,, II 
" ,, 
20/ 20 Sne lZ. 
Reduced ,, 
" " 
" " 
45°-135° #7a Combined 
cross with +2. 00 
grid o. u. 
,, //14A A 
Aux. tenses 
+ .. 25 Sph. to 
Demonstrate 
Blur 
I 
Cross-Cylinder 
Red dot at 
450 
Prism.a in Place 
10 B .. I. 
Rialey Priama 
Posittoned to 
Turn s.o • 
" 
Risley Prisms 
Positfoned to 
Turn B.I. 
8 B. U. 
12 B. I. 
10 B. O. 
more 
8 B.O. 
12 B. I. 
o.s. 
O. D. 
or 
o.s. 
O. D. 
-..; 
Classical Name No. Dist. ILLwn. P.D. 
Binocular 14B 16" J)im Near 
Cross-Cyltnder 
Induced Phoria 15B ,, " " 
through Fused 
cross Cylinder 
Positive Relative 16A ,, 7 F.C. " 
convergence B.O. 
to Blur Out 
Poaitive Fusional 16B " " " 
Reserve B.O. to Break 
and Recovery 
Negative Relative 
convergence 
B. I. to Blur Out 17A " ,, ,, 
Negative Fusional 17B " " " 
Reserve B.J. to 
Break and Recovery 
Amp l i tu.de of 19 13 ,, " 
Accommadation 
(minus to blur) 
Positive Relative 20 16 ,, ,, 
Accommadation 
(minus to blur out) 
Lateral phoria 20p " ,, II 
Target Lenses in Place 
45°-135'• Croas Cylinder 
Cross Grid R11d dot at 
45° o. u. 
20/20 Snezi. 
Reduced 14B 
" 7A 
,, ,, 
,, ,, 
" ,, 
o.62H Type ,, 
20/20 Snell. II 
Reduced 
" ,¥20 Recovery 
Aux. Lenses 
� I 
Priama 
8 B. U. 
12 B. I. 
in Plac 
o.s. 
O.D. 
Risley Priama 
Positioned 
to Turn B. o. 
,, 
Risley Prisms 
Positioned 
to Turn B.I. 
,, 
6 B. U. o. s. 
8 B.I. O.D. 
Class i cal Name 
Negat ive Relati ve 
Accommodat i on 
(plus to blur out) 
Lateral Phor i a  
Induced 
No. 
21 
21p 
Dist. 
1611 
" 
Illwn. P.D. Target Lenses i n  Place 
7 F.c. Near 20/20 Snell. 7A 
Reduced 
" ,, ,, #21 Rec overy 
------------------------·-----------· . 
r � , � f ':l • ·�;,r' 
Aux. Lenses Priama in Pla< 
6 B. U. O.S. 
21 B. I. O.D. 
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RESULTS: 
The results of the clinical examination were studied 
in several ways. Section I reports the frequency distri­
butions for ocular history, complaints, visual acuity, and 
various standard areas of clinical measurement. Section I I  
reports the statistical analysis of the boys compared to 
clinical norms. Accommodative and Convergence index scores 
were computed for each subject. Section I I I  reports the 
salient features of each boy's clinical deviations. Recom­
mendations for therapy are included. 
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RESULTS 
SECTION I 
Previous Visual Care: 
Nine subjects had been previously examined by various 
practitioners and glasses had been recommended for 5 of the 
15. Surgery had been recommended for and carried out for one. 
The author was unable to establish if visual training had 
been recommended for any of the subjects. All subjects had 
received a Medi-check screening by the state welfare 
department prior to the author.' s examination. Table I I  
displays the frequency distribution of previous lens recom­
mendations. 
Table I I  
Number previously examined 
Glasses recommended 
worn full time 
worn when needed 
never worn 
broken or lost 
Previous surgery 
Visual Training or Orthoptics 
recommended 
delivered 
9 
5 
1 
1 
1 
2 
1 
? 
0 
12 
Sympton Summarys 
A routine interview case .. history was given each 
boy. Even though they knew the examiner as a resident 
counselor they volunteered little information to open 
ended questions. Complaints shown in Table III were 
obtained by direct questions. Most of these boys do 
very little near work or reading and therefore do not 
have problems at near. 
Complaints 
Blurring 
Double Vision 
Table III 
Discomfort and/or Watering 
Headaches 
No Complaints 
Distance 
2 
0 
0 
0 
13 
Vision Near 
3 
2 
3 
2 
8 
Vision 
Unaided Acuities o.u. 
20/20 or better 
20/25 Strabismic 
20/60 
20 feet 1 6 inches 
20/80 lost glasses 
20/100 lost glasses 
11 
1 
1 
1 
1 
15 
Amblyonia- one subject had 20/40 acuity in the right eye 
combined with 20/20 in t�ie left eye. The right eye was 
5.25 Diopters more myopic than the left eye. 
L 
13 
Distance Refractive Distr±butions 
The distribution of refractive errors resembled the 
normal population. Eleven were hyperopes (mean=+0.49?) 
and four were myopes (mean=-1.66). McNei113(1955) found 
approximately the same distribution for this age group. 
Astigmatism distribution was normal for the age group. 
The average amount of cylinder was the same as found by 
Hirsch
3
(196)). Only two of the residents showed more than 
0.25 diopters of anisometropia. 
Table IV 
�requency Distribution of Distance Refraction (P) 
Hyperopes from plane to + 1.00 Diopter 
Hyperopes greater than +1.00 Diopter 
Myopes t'rom -v .12 to -1. 00 Diopter 
Myopes greater �han -1.00 Diopter 
Anisornetropia O.J7 to 1.00 Diopter 
Anisometropia greater than 1.00 Diopter 
Astigmatism (JO eyes) 
Axis with the rule 
against the rule 
oblique 
Power -0. 12 to -0.50 Diopters 
-0.62 to -1.00 Diopter 
I. =-1.12 Diopters 
none 
10 
1 
0 
4 
1 
1(5.25 diopters) 
14 
8 
2 
6 
20 
4 
0 
6 
14 
Fhoriass 
With distance refraction in piace 6 out of 1) subjects 
had phorias outside of 2 eso and 2 exo at twenty feet. At 
16"throua:h the distance refraction 9 out of 13 had phorias 
greater.than 1 eso or 8 exo. 
Table V 
Habitual 
Six of thirteen esophoric at far 
Six of thirteen esophoric at near 
With ?A or near add 
Range 7 eso to 4 exo 
Range 12 eso to 14 exo 
Seven of thirteen esophoric at far Range 9 eso to 4 exo 
Seven of thirteen esonhoric at near Range 17 eso to 17 exo 
T,wo excluded due to strabismus and amblyopia 
Accommodations 
The group as a whole showed no marked difference from the 
expected norms for Positive Relative (#20) and Negative 
Relative accommodation when taken through the distance 
refraction. The accommodative lag as shown by the 14B+-habitual 
would be considered excessive for extended near work ( greater 
than +1.25 Diopters) for 8 of the 13 boys, the strabismic and 
the amblyope were not included.15 
1 5  
S ECT I ON:!!: 
Statistic al Analys is : 
-
I 
In Tab l e  V I  the means of the groups individual s c ores 
were c ompared t o  the Pac ific University normative analysis 
means. The near and far c orrect e d  phorias were found t o  be 
s ignificant ly more es oph or ic by u s ing the T t est at the0 . 05 
level. The F t est f or analysis of varianc e of the s e  findings 
were negative at the0 . 05 l evel . The distanc e Bas e In Ductions , 
b oth break and rec over� were als o s ignificant ly l ower than 
expec ted . The F t e st was only s ignificant wi th the rec overy 
and not the break finding. The D i s s oc iat e d  Cross-Cyl inder at 
near was als o f ound t o  be s ignificantly h igher than expected 
while the varianc e t e s t  was negative. The Binoculor Cross­
Cylinder minus the habitual at near (14D+-habitual )  was found 
to be significantly higher than the value s  found by Hans on 
and Stevens (1961 ) for b oth their patients with and without 
sub j ective c omplaints of d i s c omfort with near work1 � 
The analysis of varianc e was negative for both the c omplaint 
and non-c omplaint groups. Table VI als o c ontains the ranges,  
Standard Deviation, and the size of each sample . 
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Table VI 
O.E.P.# Expected Mean Range T.05 
F
.05 s.o. 
3 1 exo .28 exo 7 eso to 4 exo 6. 1 Fl 
1JA 3.52 exo 2. 14 exo 12 eso to 14 exo 5.74 
8 .5 exo l . 2J eso 9 eso to 4 exo yes 2. 79 
9 8 9.75 4 to 18 4.73 
10B 19 20.3 5 to 32 8. 98 
10R 9 12.08 2 to 20 yes 7.08 
11B 8 7.3 4 to 12 yes 2.53 
11R 3,5 1. 69 -9 to +8 yes yes 1.41 
13B 4 .76 17 eso to 17 exo yes 3.51 
14A-P 1.25 1.57 +.75 to +2.25 yes 0.61 
15A 8.23 6.16 4 eso to 19 exo 6.70 
14B-P 1.00 1.08 +.50 to +1.50 yes 0,36 
15B 7.05 4.96 8 eso to 17 exo 5.25 
16A 1.5.29 17.3 12 to 26 5.66 
16B 
B.O. 22.35 21.92 1 2  to 36 7.71 
R. 10.58 8.6 2 to 20 yes ft. 12 
17A 11.76 12.09 4 to 18 3.78 
17B 
B.O. 22 . 53 22.46 12 to J6 6.52 
R. 14.11 11.15 2.to 24 5�81 
19 -P L�. 25 4.35 +l.OO to 7.00 1,85 
20B.O.-P 3.5 3.65 -1.00 to - 6.50 1.79 
21B.O.-P 2. 37 2 . 67 +1.00 to +J.50 o.6 8 
14B-haoitual 
•' , +1;)8 +.25 to +2.50 yes 0.60 .bo 
.97 +1.JB " It yes 0.60 
...... 
17 
Diagnostic Information and Therapeutic Classifications: 
Table VII is a summary of the diagnostic information and 
therapeutic classifications. All cases that had sufficient 
information to be typed with the Optometric Extension Program 
typing system were run on the Pacific University computer 
program and are included. If, in the authors opinion, the 
patient could benefit from a pair of glasses it is noted. 
It is also noted whether glasses were actually prescribed and 
whether they were worn. If, in the authors opinion, the boy 
could benefit from a visual training program it is so noted, 
and the type of visual training recommended. The ace O".nnodati ve 
and convergence scores when under 27 are considered in pro-
bable need of care. The slope near prescription ( Srx-habitual ) 
takes into account the slope of the convergence responses 
and the accommodative response to arrive at a near prescription. 
Depending on the symptons and the total pattern of findings, 
a Srx-habitual greater than 1.00 Diopter would be considered 17 
very significant. 
18 
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Table VII 
< 
"'d .... 0 ,0.. '1 "'d �CD 
. <I> <D '1 <I> i:: -� l'%j rn m CD � C> I» I � . ..... (') Cll 0 01-' - "'d '1 '1 () a �� <I> I» ..... '1 a''d .... CD '1 ...;! t-'c+ a' ::s I» '< Cl) .... <I> p. .... 'd 0 p. CD ::S (1) ::s p. .... ::s aq 
M.C. B2-4 x none 
J.C. B2-7 x GBD 
J.D. Bl-7 - none 
L.H. B2-4 x x x none 
...._ 
G.H. x x strab 
B.M. .. -- - x x x GBD 
J.M. ........ _ x x x ambl 
S.N. 81-6 x x x GBD 
M.P. Conv.Fac. 
B.S. 82-1 x x GBD 
c .s. i3l-7 x x x GBD 
C.T. 81-7 x x GBD 
J.T. Bl-7 none 
s.w. 31-7 x none 
E.Y. s1.:..3 x none 
> C/l () 0 '1 () 0 >< 0 ::s HS H< ::x: ::s a ::S CD � ,0..0 �a';f CD p. .... 
><� >< t1> c+ ::s s:: .... 0 I» < (1) ...... t1> 
JO ···25 +1.00 
15 - 30 +1.50 
33 JO -0.30 
JO. 24 +4 .. oo 
-- �-----
26 22 +1.25 
-----
27 -20 o.oo 
J4 26 -0.25 
31 29 -1.25 
31 22 +1.00 
JO 22 +0.90 
27 28 +1.37 
JO 31 +4.oo 
JO 29 +0.12 
::x: 
� .... c+ s:: I» I-' 
o.oo +0.25 
o.oo +0.75 
o.oo +0.50 
-1. 25 -1. 25 
o.oo +0.50 
o.oo +0.50 
-2.25 -1.75 
o.oo -1.75 
o.oo +0.25 
o.oo -2.00 
o.oo +0.50 
o.oo +0.25 
o.oo +l.00 
o.oo +2.00 
o.oo o.oo 
I 
I I i 
I 
� 
� " � 
I 
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SECTION III 
Individual Patient Summariess 
These summaries contain all the pertinent information 
on each boy. The actual cases are in Appendix I for reference 
if specific findings or tests need be examined. The impressions 
of the boys are from personal experiences of working with 
the individual during his stay at Frontier House. The author 
was aquainted with some of these boys for only a short time 
but others were known personally for as long as a year. 
The author, a resident counselor, lived with these boys 
several days or evenings per week over a period of three 
years. Please note that all personal impressions of the 
individual boys are only the opinion of the author and 
each boy may be viewed quite differently by someone else. 
20 
Individual Patient Summaries 
Case 1. M.C. Age 17 
Bright, active, motivated, good student. 
Complains of headaches after reading a couple of hours. 
Low esophore far and near, high accommodative lag in relation to 
his habitual. 14B+-plano=+1.75,, LN-plano=+1.50 .. 
Habitual=plano 20/15 o,u •. 
7A= +0.25-.25X45 
+0.25-.25X140 
B2-7 Acc. Jndex=30 
Conv. Jndex=25 
Reading glasses recommended and refused by patient. 
Case 2. J.C. Age 14 
Cooperative but not interested in having an examination. 
Problem with shoplifting, presently in MacClaren School for Boys. 
Blurs immediately when reading •. sometimes sees double, when reading 
small words slide over each other, stretch sideways. 
Low esophore far and near, low hyperope, high lag of accommodation. 
+ 14B -plano=+l.75� Low positive and negative relative accommodation. 
Rough eye movements. 
Habitual =Plano 20/15 o.u .. 
P=+.?5 O. U. no previous glasses 
B2-7 Acc. Index=15 
conv. Index=30 
Plus add recommended for reading, patient refused. 
Accommodative visual training recommended. 
Patient transfered to another institution before any therapy could �e 
started. 
-.-
21 
case 3. J. D. Age 16 
Cooperative, likeable, sharp, considerate of other people. 
working with Frontier House program anr;l very near to emancipation. 
Good student. 
Eyes blur when he is tired. 
Phoria normal far and near, low hypreope, normal accommodative lag, 
good ocular motility. 14b-plano=+.50 Acc. Jndex=33 
Habitual=plano 20/20 Bl-7 O.E. P. Conv. Jndex=30 
No therapy recommended 
case 4. L. H. Age 16 
Intelligent, good worker, coor12rative , good student. 
No complaint with present glasses. 
Covergence excess, normal far phoria, high esophore at near, low base-in 
ductions, smooth eye movements. 
Habitual=-1.00-.87x95 with +1. 50 B2-4 O.E.P. 
-1.00-.50x75 with +1.50 20/20 
P=-1.25-.87x90 Acc. Jndex=JO 
-1.25-.5ox75 Canu. Jndex=24 
Recommended and prescribed P combined with +1.50 
Patient is happy with the new prescription 
case 5. G.H. Age 14 
Poor school performance, poor reader, not very socially adept. 
Minimally cooperative in having an exam. Reversal problems reported 
by school authorities. 
22 
No complaints 
Intermittent 30 right exotrope combined with 10 right hypertropia. 
Ocular surgery 18 months ago for "recent onset left exotropia". 
He has glasses for reading and r.v. which he does not use. 
Very rough ocular motility. 
Habitual=plano 
P=+• 50-. 50x175 
+.25-.75x165 
20/30 o. u. 
20/25 
20/25 
Acc. Index= X 
Conv. Index= X 
No visual training or prescription recommended due to the patients 
attitude. 
Case 6. J.M. Age 16 
Cooperative and outgoing. 
No complaints 
Left amblyope and anisometrope, left side of face damaged by fall at 
age Jo 
Habitual=-2.25-.25x116 
-7.00-. 75x176 
P:s-1.?5-.50x105 
-7.00 sphere 
20/20 
20/60 
20/15 
20/40 slaw 
Recommended new frame due to broken nose pads, and further testing 
for aniseikonic correction. Patient ran away before any therapy cou ld 
be instituted. 
Case 7. B.M. Age 16 
Likeable country boy from Vernonia, unable to stay in school. 
Probably more an inability to handle the su� «l situat ion than a 
,. I 
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problem with the study skills. Avid reader. 
No complaints 
Low esophore far and near, high lag of accommodation, 14b-plano=+1.75, 
low PRA, rough eye movements. 
Habitual=plano 
p. =+. 50 o. u. 
20/15 
20/15 
Acc. Jndex=26 
Conv. Index=22 
No visual therapy due to lack of interest by by patient. 
Reading glasses of +1. 00 recorrunended, prescribed, and worn. 
Case 8. S. N. Age 15 
Small nervous young man, complains about everything, has been in 
several mental health institutions, and has very poor personal hygiene 
habits. 
Complained of eyes burning a lot� especially when reading, also 
letters double when reading. 
Low esophoria far and near, receded NPC, 'high accommodative lag, 
and low PRA. 
Habitual=plano 
P·=-1.75-. 25x170 
-1.75-.50x17 
20/60 with squint 
20/15 
20/15 
Bl-6 
Conv. Index=20 
Previous glasses prescribed at Oregon State Hospital, refused to wear 
due to unattractiveness of frames. Metal frame and new prescription 
given. �/ears glasses infrequently. 
Case 9. M.P. Age 16 
Large boy with difficulties in communicating with others except 
physically. Enjoyed exam, good patient, poor student. 
No complaints. 
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High QXophore at near, normal at far, normal accomodatiue lag, Conuergence 
insuffic ien.cy. 
Habitual=plano 
P.=+.25 O.U. 
20/15 
20/15 
Bl-6 Acc. Index=34 
Conv. Jndex=26 
N• lens therapy, recommended uisual therapy but patient unreceptiue. 
case 10. B.S. Age 10 
Excellent student, good patient. 
No Co'1.plaints 
Low esophoria far and near, high lag of accommodation, low PRA, slight 
roughness in rotations. 
Habitual=unknown, lost. Worn glasses for 8 years. B2-1 O. E. P. 
P.:-2.00-.50x165 
-.3.00-.50x180 
20/20 
20/20 
Acc •. Jn.dex:31 
Conv. Jndex=29 
Prescribed P. with a bifocal segment for reading but patient would 
not accept the bifocal, now wears single vision lenses cnly, and only 
when acuity is needed, i.e. mouies, television, and shooting. 
No uisual training recommended. 
Case 11.c.s. Age 16 
Big quiet boy, does very poorly in school. Non.reader. 
No complaints, has previc�s prescription for reading. c.s. has 
headaches within one half hour if he reads without his glasses. 
Normal phorias, high lag of accommodation, low ductions, poor 
conuergence facility, and rough eye movements. 
Hubitual=plano 20/20 
P.=+.50-. 50x105 20/20 
+. 25-.50x90 20/20 
Prescribed +1. 25-. 50x105 
+1.25-.50x90 
Results unknown. 
case 12. C. T. Age 17 
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B1-7 Acc. Index=31 
Corw. Index=22 
Loud, quick temper,easily pushed into a yelling scene. Good 
responder during the exum. Has done poorly in school. 
Headaches when reading, occipital and temporal. 
Normal phorias, high lag of accommodation, low ductions, receded NPC, 
and poor ocular motilities. 
Habitual=plano 
P.=+.25 O.U. 
20/15 
20/15 
B1-7 Acc. Index=JO 
Conv. Index=22 
Prescribed +• 75 O. u. for reading but nec,1r worn by the patient. 
Visual training not recommended due to the patients attitude. 
Case 13. J. T. A�� 17 
Very well behaved young man, reliable, good natured. 
No complaints 
High exophore far and near with P.·, normal exophoria with habitual, 
high lag of accomodation. 
Habitual=plano 20/15 
P.=+1.00-.25x165 20/15 
+• 75-.25x15 v 20/15 
No therapy recommended. 
Bl-7 
Acc. Index=27 
Conv. Jndex=28 
[ 26 
Case 1(1.. S.W. Age 16 
A complainer, always scheming to get away with something, never 
works for ·group, only direct personal gain. Poor school performer, poor 
reader. 
Blurring when watching television. Can read for only a few minutes. 
Moderate hyperope, low esophore far and near, high lag of accommodation, 
smooth eye movements. 
Habit ua l=P la no 20/20-5 Bl-7 
P·=+2. 00-. 75x115 20/20+ A cc. Index= JO 
+3. 00-. 62x145 20/20+ conv. Xndex=31 
Re�ommended glasses, absolutely refused. 
Case 15. E. Y. A ge 16. 
Always scheming, never works for group for more than a day at a time. 
Does poorly in school, difficult behavior problem for teachers. 
Must be under direct supervision. 
No complaints. 
Normal phorias, lag of accomodat ion equals +1.25, PRA and NRA acceptable, 
low ductions, and smooth eye movements. 
Habitual=plano 
P.=plano-.50x90 
plano-. 50x75 
20/10 
20/15 
20/15 
Bl-3 
20/10 o. u. 
A cc. Jndex=30 
Conv. Jndex=29 
No therapy recommended due lack of interest by patient and impossibility 
of doing any visual training. 
I 
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CONCLUSIONS AND DISCUSSIONs 
Children with behavioral and/or reading problems should 
be given a thorough visual examination. No single visual 
problem was found to dominate the Frontier House residents. 
As in the Plainfield study, an increased incidence of problems 
in all areas was found. Note the high percentage of boys 
that by normal standards should be wearing glasses, ·but are 
not either from lack of care in the past or refusal on the 
individuars part. At a bare minimum, most of these boys 
should have reading glasses for use in school. In many 
cases the author is doubtful that the reading glasses would 
or could help overcome years of habit of avoiding near work. 
Note also the high percentage of residents that in the 
authors opinion should receive some form of visual training. 
No visual training programs were tried with these boys 
because of the lack of motivation on their part. At a minimum 
the staff counselors would 'have iol:e committed to the programs 
to insure any chance of success. Most of these boys are 
programed for failure in school situations and most other 
demanding situations. Starting a Visual training program 
without strong controls, reinforcements, and attainable 
goals would only reinforce their ability to fail in areas 
v.here others have set goals for them. In the author's opinion 
very few workers in the child care field are cognizant of 
the influence of vision on a·-ch.ilcE behavior, s.w., when 
; 
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en�ering the program at Frontier House> was told that a 
mandatory stipulation for his success was attendance full 
time and satisfactory grades in High School. His +i.oo diopters 
of hyperopia and his very high lag of accommodation are a 
: h�"ldicap. 
" 
The Slope prescription for 16 was an extremely 
high +4.oo diopters. At a bare minimum, the residents counselcr 
should be aware that this boy could not read for more than 
a few minutes without the letters blurring and doubling. 
s.w. is now in MacClaren School for Boys, locked up, due 
in part to his inability to stay in school. Whether or not 
correction of his visual problem at this late date would have 
any effct on his behavioral problems is very debatable. 
Most of these boys will not wear glasses when prescribed, 
Eight pairs of glasses were prescribed and only four were being 
used after the honeymoon period of getting a new toy was over, 
And of these four only three use them regularly . If it is deemed 
necessary to prescribe)then
.it must be with full cooperation 
of the resident's counselor the res t of the staff, and his 
teachers in school. If necessary, then the glasses should 
be mandatory in the classroom. and s o  noted in his . dai ly school 
attendance log. The nractioner must be acutely aware that 
he is prescribing a treatment program not j ust a tool to 
be accepted or rejected as the patient sees fit. 
The dispenser should take special pains to try to get 
a frame that the boy likes� if necessary, tints or a metal frame. 
29 
All of these examinations were financed by · the state welfare 
system, which excludes at this time all metal frames, plastic 
lenses, tints, and all plastic frames over $8.50. If the 
clinician will work with the residen�s counselQr'. often 
times an alternate form of funding can be found if the visual 
tharapy is considered part of the boys treatment program. 
Remember that most of these boys are doing very poorly in 
school and if the visual therapy offers hope of better performance 
then the counselor will be very helpful. 
In summary, reading glasses for a boy that does not read 
will not help his performance unless they are intimately 
coupled with controls and reinforcement for their use and 
an in depth treatment program including his living situation 
and classroom instruction. 
30 
Original Examination Forms of Each Patient 
This is the standard Pacific University clinic form. 
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14A-P 1 . 2 5 • 37 
14AlO _p + 2 . 0 0 . 50 
14B-P +l . 00 . 3 7 
1 4B-P +a . s o . 3 7 
14slO-p +1 . 62 . s o 
14sl O-p +l . 00 . s o 
Sl4B- . 80 . l S 
S l4B+ . 60 . 1 5 
Dev.  Score 
Dev .  Score 
0 '3 
c .3 
N = �, E =  � 
Accommodative Facility (Fa) 
Relative Acconunodative Tests 
Mean P . E .  Dev . Score 
20BO-P 3 . 50 1 . 00 .:J..� I 
2 0 R-P 2 . 62 L OO J. fJ '7 � 
2 0B0-20B 1 . 00 . 6 2 
2 0B0-2 0 R  . 87 . 6 2  /. 0 0  .3 
20B0-21BO 6 . 00 1 . 1 2 3.s7 0 
2 0R-14B 4 . 5 0 1 . 1 2 ,,.. . y. !;,- I 
19-P 4 . 2 5 l . 2 S /. o o  .3 
HN Dynamic 
Mean P . E .  Dev . Score 
, , � � �  J ./o .1. - · �  . 
. 3 5  . 1 5 
N = I 2 > --=-J-=l:.,___ 
/.: Scores 
Acc . Index Score N �7 x 10 
1 7  
Distance Refraction : 
p +- .75 
+ .'7� 
_____ 
x 
_____ _ 
HRx - P = - . '7S , 14B - HRxl6= r/.'7S . 
Dynamic Retinoscopy 
Mean 
MEM16 ( #Card) . 6 2 
MEM16 ( 2 0/100)  . 62 
LN16-p . 8 7 
5MEM ( 2 0/100) . 8 0 
SLN ( 2 0/1 00 ) . 65 
SHdy (gross) . 7 0 
Other 
Mean 
2 1BO-P 2 . 3 7 
21R-P 1 . 8 7 
2 1B0- 21B . 5 0 
2 1B0- 2 1 R  . 50 
2 1R-20R 5 . 2 5 
2 1R- 14B 1 .  00 
P . E .  ' Dev.' Score 
. 18 
. 18 .':f.44 0 
. 3 7 .�.o� I 
. 08 I 
. 1 5 
. 10 
N OL , [ = I 
' P .E .  Dev . Score 
. 5 0 ,:2 .  ?f I 
. 3 7 . d. D� J 
. 3 7 
. 37 .C> · " �  3 
' 
1 . 1 2 · �. 34 0 
. 3 7 3. 3 7  0 
Accommodative Re act ion Time 
P lus (bin . )  
Mean P . E . J D�v .  Score I -2 1  3 ' 
Minus (bin . ) 2 1  3 
i 
Dis t . Rock 28 5 
/S. �8 N 
...._ 
.._ 
80 
s c . NORMATIVE ANALYSIS CONVERGENCE RATING SCALE 
Amplitude 
NPC (K) 
NPC (R) 
( Re ) 
Mean 
2 .  5 "  
4 "  
P .E .  Dev .  Score 
. 7 " :J.. . /  
1 . 7 " /. ? "-
N = cl.. 
Convergence Posture (Pc ) 
Phoria and Fixation Disparity Tests 
Mean P . E .  Dev.  Score 
8 . Sxo 1 .  7 
13B 4 XO 3 . 5  
1 3Bl0 6 . Sxo 4 
s (Cover) . 6 . 2 5 
Fxa2 0 '  
N = � ' E = 4 
Convergence Facility (Fe ) 
Ductions : 
Mean P . E .  Dev . Score 
B 8 3 /. /lo OL 
9 0 r:r-- -3- - - - - ------ ----
-
I 
lOK 19 4 . 6  0. d.-( 3 
lOR 9 3 a.oo 'f 
B 
17A-16A 0 
23  5 _Q.:..��- -�--�i'.5--- ;_b _____ 
llK 8 2 . 2  O AS " 
llR 
I /. 3 � Ol. 3 . 5  1 . 8  
lOR-8 9 3 c(. 33 '/-
llR-8 3 1 . 8  / . I /  o1.. 
llR-lOR 12 2 . 8  /. 78 'f 
ii 
llK-lOK 28 4 0.;tS' � 
Convergence Reaction Tlllle ( Cyl. Min . )  
BO� (8 )  2 3  
Binocular Motor Field 
R-Break 420 50 
R-Rec . 37° I 50 
Convergence Tracking ( Ct) 
Norm Ct 
Rel . Ct 
s ( 8 '  13B) 
s ( 8 '  15A) 
s ( 8 '  15B) 
s (Fx . d) 
Fx . al6 
16A 
16K 
16R 
17A 
17K 
17R 
16R-13B 
17R-13B 
l 7R-16R 
17K-16K 
Blt.i (8 )  
Dist .  Rock 
L-Break 
L-Rec 
B 
0 
B 
0 
Mean P . E .  
Mean P . E .  
. 7 5 . 2 3 I 
. 
ss 
I • 2' 
• '6· . 2  
N = " 
Mean P . E .  
1 3  4 
I6 ___ -4-----
19 4 . 7  
9 4 
10 3 y4---· -3-----
20  2 . 8  
12 2 . 9  
11 4 
8 3 . 3  
2 2  4 
38 5 
18 5 
28 5 
4 2° 50 
370 50 
Dev . Score 
Dev . Score 
/, 37 � ' 
/. �K .. � 
/. O!J..,. .. . .3 
•. 
' l: = 7 
Dev. Score 
1. kS 
,._"±. 
__ - -- ---
/. 't;J.. 4-
/. 'S7 'f /. lo �  � --- - -- -
/. b1 � 
/. 7� d-
0. bS° 3 
0. 'fO ..3 
o.� 3 
0 . ,3 3 
I 
BK-R i ' 50 1 .  70 N /0 , E = JO 
N = IQ , E = dO 
Convergence Index Score = E Scores 75" 
.... ,., 
x 1 0  ol 7. 7 7  
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J D. 
NORMATIVE ANALYS IS ACCOMMODATIVE 
RATING SCALE 
Amplitude ( Ra )  
NPA-P (OD) 
a u.. JOD 
NPA-P (OS ) 
Mean P .E .  Dev . Score 
N = _L E = � 
Accommodative Posture (Pa) 
Cross-cylinder Tests 
Mean P . E .  Dev. Score 
14A-P 1 . 25 . 37 /. SS 3 
+ 2 . 00 . so 
+14B-P + 1 . 00 . 37 0 . b" -=? 
-14B-P + a . s o . 37 
+14alO-p + 1 . 62 . s o 
- -14alO-p + 1 . 00 . so 
Sl4B- . 80 . 15 
Sl4B+ . 60 . lS 
N = ...al_, I: = b 
Accommodative Facility (Fa)  
Relative Accommodative Tests 
Mean P . E .  Score 
20BO-P 3 . SO 1 . 00 
20R-P -2 . 62 1 . 00 4 
20B0-20B 1 . 00 . 62 
20B0-20R . 87 . 62 
20B0-21BO 6 . 00 1 . 12 
20R-14B 4 . 50 1 . 1 2 
19-P 4 . 2S 1 . 25 
HN Dynamic 
Mean P . E .  I Dev. Score 
5-4 1 . 12 . 37 I .a. 35" J 
8HN . 3 5  . 1 5 :1 
N = 7 L: =  4.3' 
2: Scores 
Acc . Index Score N S.3 x 10 
I lo 
Distance Refraction : 
p t 0 . 51>  = -o. �5' x _ __..:....:/ 0:....:!5'!!!...-__ 
t- 0 .  S"O = - o. ;t..S x __ 7i.:O�--
HRx - p = -o.:>o , 14B - HRx16= rO.S'O. 
Dynamic Retinoscopy 
MEM16 (#Card) 
MEM16 (20/100 ) 
SMEM ( 20/100) 
SLN ( 20/100 ) 
SHdy (gross)  
Other 
21B0-P 
2 1R-P 
21B0-21B 
2 1B0-21R 
21R-20R 
21R-14B 
Mean 
. 62 
. 62 
. 87 
. 80 
. 65 
. 70 
Mean 
2 . 37 
1 . 87 
. 50 
. s o 
5 . 2 5 
1 . 00 
P . E .  
. 18 
. 18 
. 37 
. 08 
. 15 
. 10 
N = 
P . E .  
. so 
. 37 
. 37 
. 37 
1 . 12 
. 3 7 
Accommodative Re action Time 
Mean ,, P . E .  
Plus (bin . )  2·1 3 
Minus (bin . )  21 J. 
Dist .  Rock 28 5 
N = 
Dev. • Score 
/. fo? ..5 
-
I , 2: 
Dev. 
I 
Score 
o . � . .3 
/. /,7 #./-
I 
o, ,, 3 
:l /:::J 'f 
'l:aS 1-
' D�v . Score 
5 , :£: .. ll_ 
..... 
.I D. 
Amplitude (Re )  
Mean P . E .  
NPC (K) 2 .  5 "  • 7"  
NPC ( R) 4 "  1 .  7 "  
N J.. 
Convergence Posture (Pc ) 
I 
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NORMATIVE ANALYSIS CONVERGENCE 
RATING SCALE 
Convergence Tracking (Ct) 
Dev . 
. �. If 
/. 7'' 
' Score 
Norm Ct 
Rel .  Ct 
Mean P . E .  
Phoria and Fixation Disparity Tests 
Mean P . E .  
8 . Sxo 1 1 .  7 
13B 4 XO 3 . 5 
13Bl0 6 . Sxo , 4! 
S ( Cover) . 6,  ., 25 
N = � 
Convergence Facility (Fe ) 
Ductions : 
Mean P . E .  
B 8 3 
Dev. 
.R8 
I 
' .07 
I 
, l: = 
Dev. 
. b b  
Score Mean P . E .  
..3 S (8 , 13B) . 75 . 2 3 
. .J S ( 8 ,  15A) . 55 . 2  
S ( 8 ,  15B )  . 6  •. 2 
S (Fx .d )  
'1 
Fx . al6 
h N = -3 
· score Mean P . E .  
..3 13  4 
I 
9 0 12--- · -3----- ------- ----- 16A 
B 
0 n;--- -4-----
: 
lOK 19 4 . 6 .�I ..3 
lOR 9 3 o(. 3 3  + 
B 
17A-16A 0 
23 I 5 -
-��'±- -�--".j('.j ___ -;-----
llK 8 2 . 2  0 -3 
llR 3 . 5  1 . 8  . �7 3 
lOR-8 9 3 3. 0 4 I 
llR-8 3 1 . 8  J. J. i:> � 
llR-lOR 12 2 . 8  ..l JrS 'I-
llK-lOK 28 4 0 .3 
Convergence Reaction Time ( Cyl . Min . ) 
B06 (8 )  23  
Binocular Motor Field 
R-Break 4 20 50 
' 
R-Rec . 37° 50 
' 
BK-R 50 1 .  70 
16K 
16R 
17A 
17K 
17R 
16R-13B 
17R-13B 
l 7R-16R 
17K-16K 
Bl6 (8 )  
Dist .  Rock 
L-Break 
L-Rec 
B 
0 
19 
9 
10 y4---
20 
12 
11 
8 
22 
38 
18 
28 
42° 
3 7 0 
N = I 0 , E = '3Ql.. () 3 
Convergence Index Score = L: Scores ___ o __ x 1 0  -30. 7f 
N 1 r'/ 
4 . 7  
4 
3 -3-----
2 . 8  
2 . 9  
' 
4 
3 . 3  
4 
5 
I 5 
5 
50 
50 
N 
Dev . Score 
Dev . Score 
& • �' I ..3 
bS I .j t - _. 
· '' � 
, l: "" .., 
Dev. Score 
_/:_�$__ __ !f _ _  
. bb s 
. 't8'  -3 
.. J�P-�- '3 --- --
. 14 -� 
J. S "'-
. "I/  a 
/.3 ? :;_ 
J.. 3 1  I 
/. 7S" 1-
' 
' 
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L. H .  
NORMATIVE ANALYSIS ACCOMMODATIVE 
RATING SCALE 
Amplitude ( Ra )  
NPA-P (OD)  
o.  t.A.  z .s;'f .S" 
NPA-P (OS) 
Mean P .E .  Dev. Score 
N = _j_ f. =  3 
Accommodative Posture (Pa) 
Cross-cylinder Tests 
Mean P . E .  Dev . Score 
14A-P l . 2S . 37 /. 3 3  � 
+ 2 . 00 . s o 
+14B-P + 1 . 00 . 37 o.t�t. -3 
- -14B-P + o . s o . 37 
+14Bl0-p + 1 . 62 . s o 
-14Bl0-p + 1 . 00 . so 
. 80 . 15 
Sl4B+ . 60 . lS 
Accommodative Facility (Fa )  
Relative Accommodative Tests 
Mean P .E .  Dev. Score 
20BO-P 3 . 50 1 . 00 /.O D  ...3 
20R-P 2 . 62 1 . 00 ..J.8'� + 
20B0-20B 1 . 00 . 62 
20B0-20R . 87 . 62 /. DO 3 
20B0-21BO 6 . 00 1 . 12 /. I /  4 
20R-14B 4 . 50 1 . 12 D.� 3 
19-P 4 . 25 1 . 25 / . (,, 0 ot. 
HN Dynamic 
Mean P . E .  Dev . Score 
s-� 1 . 12 . 37 /. 0 0  3 
5HN . 3 5 . 1 5 
N = 7 l: =  'i 
l: Scores 
Acc .  Index Score N = SI x 10 
1 7  
Distance Refraction : 
p -1. '1-5 _-o_. �7 _____ x _'1_,__o _ _ 
_-_/�'----s __ = -o. �-o x -�'1�5�-----
HRx - P = t() . '-5' , 14B - HRx16= + j .00 . 
Dynamic Retinoscopy 
MEM16 ( #Card) 
MEM16 (20/100 ) 
rnl6-p 
SMEM ( 20/100) 
Srn ( 20/100) 
SHdy (gross )  
Other 
21BO-P 
2 1R-P 
21B0-21B 
21B0-21R 
21R-20R 
21R-14B 
Mean 
. 62 
. 62 
. 87 
. 80 
. 65 
. 70 
Mean 
2 . 37 
1 . 87 
. s o 
. s o 
5 . 25 
1 . 00 
P . E .  Dev . 
. 18 O,i,7 
. 18 
. 37 / . DO 
. 08 
. lS 
. 10 
N = Ol. , l: 
P . E .  Dev.  
. s o 0 .7S' 
. 37 �. /. � 
. 37 
. 37 0. , 
1 . 12 
. 37 � 0./, " 
Accommodative Re act ion Time 
Mean P . E .  ' D�v . 
Plus (bin . )  21 3 
Minus (bin . ) 2 1  3 
Dist . Rock 2 8  5 
.$0. DO 
1 Score 
3 
3 
6 
Score 
3 
d 
I Score " 
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L .  H .  NORMA'rIVE ANALYSIS CONVERGENCE RATING SCALE 
Amplitude (Re ) Convergence 
Mean P . E .  Dev. Score 
NPC (K) 2 .  5 "  . 7 "  3. 57 Norm Ct 
NPC (R) 4 "  I .  7 "  Rel .  Ct 
N 
Convergence Posture (Pc ) 
Phoria and Fixation Disparity Tests 
Mean P . E .  Dev . · Score 
8 . 5xo : 1 .  7 J. If '1 � S ( 8 ,  13B) 
I 
13B 4 XO . 3 . 5 $".�7 0 S (8 , 15A) 
" • 
13Bl0 6 . 5xo 4 r S (8 , 15B )  
I I 
S (Cover ) . 6  6 2 5  I S (Fx . d) 
' I 
Fx . alG 
N =  Ol , E = 0L-
Convergence Facility (Fe ) 
Ductions : 
Mean P . E .  Dev. Score 
B 8 3 ..J�� _ _  >f _ _  
9 o r:r-- -3----- 16A 
lOK 19 4 . 6  16K 
lOR 9 3 16R 
B 23  5 
17A-16A 0 1�--- _b _ _ _ _ _  ------ 17A 
llK 8 2 . 2  D '3 17K 
llR 3 . 5  1 . 8  ol. 17R 
lOR-8 9 3 . o o 4 16R-13B 
llR-8 3 1 . 8  �. 0 17R-13B 
llR-lOR 12 2 . 8  0 J l 7R-16R 
llK-lOK 28 4 '3_.00 4 17K-16K 
Convergence Re action Time ( Cyl . Min . ) 
B06 ( 8 )  2 3  I 5 Bl6 (8 )  
Binocular Motor Field Dist.  Rock 
R-Break 420 50 I L-Break L 
R-Rec . 37° 50 L-Rec 
i 
BK-R 50 l . 70 
N = 'f , E = ,;/.b 
Conve rgence Index Score E Score s = b O  x 1 0  ---'-- -
Tracking (Ct) 
Mean 
I 
P .E .  
I 
�v .  
I 
Mean P . E .  Dev . 
. 75 . 2 3 I.. fl{J. 
. 55 . 2  I �-7:2 
. 6  . 2  S. bO 
N 
Mean P . E .  Dev. 
B 1 3  4 
0 n;--- - 4- - - - - ------
19 4 . 7  01.4(:, 
9 4 �.oo 
B 10 3 
0 14--- -3----- - - ----
20 2 . 8  
12 2 . 9  
11 4 �.S"j 
8 3 . 3  J/..01 
22  4 O.o�5 
38 5 
18 5 
28 5 
42° 50 
370 50 
N q , I: 
Score 
Score 
0 
J 
0 
I 
Score 
I 
I 
Jf-
a 
; ' l" ff 
·, 
· 1 ; 
l l 
I 
J j 
: 1  
l ·i 
! 
-E. M. 
NORMATIVE ANALYSIS ACCOMMODATIVE 
RATING SCALE 
Amplitude ( Ra )  
Mean P .E .  Dev. Score 
NPA-P (OD) 
NPA-P (OS ) I 
N = _Q_ E = _Q_  
Accorranodative Posture (Pa) 
Cross-cylinder Tests 
Mean P . E .  Dev . Score 
14A-P 1 . 25 . 37 .1 .D;J... cl.... 
+ 2 . 00 . 50 
+14B-P + l . oo I . 3 7 0 .b b  .3 
-14B-P 
r o .  50 1, . 37 + 
I 
+14slO-p + 1 . 62 . 50 
-1 4Bl0-p + 1 . 00 . 50 
Sl4B- . 80 . lS 
. 60 . 15 
N = �' 1: = y-
Accormnodative Facility (Fa) 
Relative Accommodative Tests 
Mean 
2080-P 3 . 50 
20R-P 2 . 62 
20B0-20B 1 . 00 
20B0-20R . 87 
20B0-21BO 6 . 00 
20R-14B 4 . 50 
19-P 4 . 25 
HN Dynamic 
5-4 
Mean I 1 . 1 2 
. 35 
N = 
Acc . Index Score 
P .E .  Dev . 
1 . 00 /. SO 
1 . 00 D.�7 
. 62 
. 62 /. 00 
1 . 12  /.Sb 
1 . 1 2 /. 3 3  
i 
1 . 2 5 I 0. '/- 0  I 
P .E .  Dev . 
. 3 7 
. 15 
t:. , L: =  
I Scores 
N 
Score 
o1.. 
--� 
..3 
O<.. 
c:l.. 
3 
Score 
LS 
x 10 
Distance Refraction : 
p +o. s-o = -o.�€ x ----"'3'-0 ___ _ 
;-O. s- o  -o. �5 x / 30 ------
-0 . <o HRx - P = ..., , 14B - HRxl6= + /. ?S. ----
Dynamic Retinoscopy 
MEM16 ( #Card) 
MEM16 ( 20/100) 
LN16-p 
SMEM ( 20/100) 
SLN ( 20/100 ) 
SHdy {gross )  
Other 
21BO-P 
2 1R-P 
21B0-21B 
21B0-21R 
21R-20R 
2 1R-14B 
Mean 
. 62 
. 62 
. 87 
. 80 
. 6S 
. 70 
Mean 
2 . 3 7 
1 . 87 
. so 
. 50 
5 . 25 
1 .  00 
P . E .  I Dev. � . 18 
. 18 
II .
. 3 7 ' 
. 08 
i 
. lS ' 
. 10 
N = 0 , I 
P . E .  Dev . I . so O. tl S  
. 37 o. 33 
. 3 7 
. 37 o . h b 
1 . 12 /. 33 
. 37 0. � "  ' 
Acconunodative Rea c t ion Time 
Mean P .E .  D�v . 
Plus (bin . ) 2 1  3 
Minus (bin . ) 2 1  3, 
Dist . Rock 28 s 
N 
Score 
0 
Score 
'3 
..3 
j 
� 
-3 
Score -
...... 
..__ 
E . M. 
Amplitude (Re )  
Mean P . E .  
NPC (K) 2 .  5 "  • 7 "  
NPC ( R) 4 "  1 .  7 "  
N = � 
Convergence Posture (Pc ) 
86 
NORMATIVE ANALYSIS CONVERGENCE 
RATING SCALE 
Convergence Tracking (Ct) 
Dev. 
0 .11 1 
0 .5a'  
, 1 = 
Score 
..3 
3 
·� 
Norm Ct 
Rel .  Ct 
Mean P . E .  
Phoria and Fixation Disparity Tests 
Mean P . E .  
8 . 5xo 1 .  7 
13B 4 XO 3 . 5  
6 . 5xo 4 
S (Cover) .• 6 . 25 
Convergence Facility (Fe) 
Ductions : 
Mean P .E .  
B 8 3 
Dev. 
s.s-8' 
J,.fo() 
Dev . 
0 
Score Mean P . E .  
0 S ( 8 ,  13B) . 75 . 23 
I S ( 8 ,  15A) •. 5 .5 . 2  
S ( 8 ,  15B) 6 6  . 2  
S (Fx . d) ' 
Fx . alG 
N = ...3 
Score Mean P . E .  
d 13  4 
, 
9 0 12 ___ -3---- - ------ ----- 16A 
B 
0 u;--- -4- - ---
lOK 19 4 . 6 J. &J� '+ 
lOR 9 3 .3 . b ,  4 
B 23  5 
17A-16A 0 "'.j('.5 ___ _
b _____ -�----- -----
llK 8 2 . 2  /. I � � 
llR 3 . 5  1 . 8  b ·''f 0 
lOR-8 9 3 0.b fo $ 
llR-8 3 1 . 8  /. b lo  � 
llR-lOR 12 2 . 8  0.35" ..3 
llK-lOK 28 4 J.OD 3 -· 
Convergence Reaction Time ( Cyl . Min . ) 
B0.6. (8 )  2 3  
lGK 
16R 
B 
17A 0 
17K 
17R 
16R-13B 
17R-1 3B 
17R-16R 
17K-16K 
Bl.6. (8 )  
19 4 . 7  
9 4 
10 3 
14 ___ -3-----
20 2 . 8  
12  2 . 9  
11 4 
8 3 . 3  
2 2  4 
38 5 
18 5 
Binocular Motor Field Dist . Rock 28 5 
' 
R-Break 420 50 L-Break 42° 50 
R-Rec . J,70 50 ' L-Rec 370 50 -- -
BK-R 50 1 . 70 N 
N = 'I , I = �,,. 
Convergence Index Score l: Scores = __ $�"�- x 1 0  � �  . 4 0 . 
' ' 
Dev .  Score 
Dev . Score 
0 '3 
1. o a  ..3 
/. 00 : 3 
I 
, l: = � 
Dev .  Score 
0 . 01 3 -- - - - -�-----
O.J.f;).._ 3 
0.1..i s  3 
-- - --- -----
02.! 9 I 
a :rs 0 
/.0$ '3 
;j..�S" 0 
�. /O J 
/. I 'I- Ol 
I L = I� ---
I 
I 
! . 
l ' 
i I I l I i I r� 
! 
I I 
l 
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S. N.  
NORMATIVE ANALYSIS ACCOMMODATIVE 
RATING SCALE 
Amplitude ( Ra )  
Mean P . E .  
NPA-P (OD)  
0.U. �.O/"f.O 
NPA-P (OS) 
Dev. Score 
N = _/_ E = _j_ 
Accommodative Posture (Pa) 
Cross-cylinder Tests 
Mean P . E .  Dev . 
14A-P 1 . 25 . 37 D .  � <o  
+ 2 . 00 . 50 
+14B-P + 1 . 00 . 37 /. D o  
- -14B-P + 0 . 50 . 37 
L 
........ 
+14Bl0-p + 1 . 62 . 50 
-14Bl0-p + 1 . 00 . 50 
Sl4B- . 80 . 15 
Sl4B+ . 60 . 15 
N = �, !: = 
Accommodative Facility (Fa) 
Relative Accom.�odative Tests 
20B0-P 
20R-P 
20B0-20B 
20B0-20R 
20B0-21BO 
20R-14B 
19-P 
HN Dynamic 
5-4 
5HN 
Mean P .E .  Dev. 
3 . 50 1 . 00 - 1. 15 
2 . 62 1 . 00 �- ;l,,O 
1 . 00 . 62 
. 87 . 62 o.ss-
6 . 00 1 . 1 2 : o.�'t 
4 . 50 
4 . 2 5 
Mean 
1 . 12 
1 . 12 
1 . 25 
P . E .  
. 37 
. 35 . 1 5 
. .:i. oo 
0.8'0 
Dev. 
�-35 
Score 
� 
3 
� 
Score 
� 
I 
.3 
-3 
OL 
.3 
Score 
I 
N = --'7- L = _ ..... t�S-� --
L: Scores 
- Ace . Index Score = N J.1.f x 10 
I fo 
Distance Refraction : 
p - /. '7.f = -o. �s x _ _,_1 .... 1_0 __ _ 
- 1. '7 S = --o. �-c ----- x _ __,;_1_,7.___ __ 
HRx - P = -r /. ?S , 14B - HRx16= t J . o o  
Dynamic Retinoscopy 
Mean P .E .  Dev .  Score 
MEM16 ( #Card) . 62 . 18 
MEM16 (20/100) . 62 . 18 
. 87 . 37 0 .'3�  -� 
SMEM ( 20/100) . 80 . 08 
SLN ( 20/100) . 65 . 15 
SHdy (gross)  . 70 . 10 
Other 
N l , 1:  = .3 
Mean P .E .  Dev . Score 
21BO-P 2 . 37 . 50 f�.?/, ' 4 
21R-P 1 . 87 . 37 
21B0-21B . 50 . 37 
21B0-21R . 50 . 37 0 .3 
21R-20R 5 . 25 1 . 12 o .�t>' 3 
21R-14B 1 . 00 . 37 ,, 37 41-
Accommodative Reaction Time 
Mean P .E .  D�v . I Score 
Plus (bin . )  2 1  3 
I Minus (bin . ) 2 1  3 - ' 
' 
Dist . Rock 2a s 
N =  S � T. = .11_ 
S. N .  
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NORMATIVE ANALYSIS CONVERGENCE 
RATING SCALE 
Amplitude (Re )  Convergence Tracking (Ct) 
Mean P . E . Dev . Score 
NPC (K) 2 .  5" . 7 "  - � . /  0 Norm Ct 
NPC (R) 4 "  1 .  7 "  - "/. 70 0 Rel .  Ct 
N = � 0 
Convergence Posture (Pc ) 
Phoria and Fixation Disparity Tests 
Mean P .E .  
8 . Sxo 1 .  7 
1 3B 4 XO 3 . 5  
6 . Sxo 4 
S (Cover) . 6  . 25 
. 
Convergence Facility (Fe ) 
Ductions : 
Mean P . E .  
B 8 3 
9 0 12---· �-3-----
lOK 19 4 . 6 
lOR 9 3 
B 2 3  5 
17A-16A 0 ��--- _b _____ 
llK 8 2 . 2  
llR 3 . 5  1 . 8  
lOR-8 9 3 
llR-8 3 1 . 8  
llR-lOR 12 2 . 8  
llK-lOK 28 4 
' Dev . Score 
- . �8' I a S ( 8 ,  1 3B)  
-J. '1 ' Ol S ( 8 ,  lSA) 
S ( 8 ,  lSB )  
I 
S (Fx . d) 
Fx . al6 
Dev. Score 
0 -�-------- 16A 
O .bb d 16K 
�. 3 3  I 16R 
- ----- ·----- 17A 
0 .1/-:j 3 17K 
o.:i.1 3 17R 
- s.oo I 16R-13B 
/. l:, fD ol 17R-13B 
� . 11 I l 7R-16R 
O, ?S .3 17K-16K 
Convergence Reaction Time ( Cyl . Min . ) 
BOLi ( 8 )  23  
Binocular Motor Field 
R-Break 420 so 
' 
R-Rec . 3 7° 50 
I 
BK-R 
I ' 50 1 .. 7° 
N = q , L: = 
Convergence Index Score = L Scores 
Bltl (8 )  
Dist . Rock 
L-Break 
L-Rec 
o2. D  
.s,;i_ x 1 0  ----''-----
B 
0 
B 
0 
Mean 
Mean 
. 75 
. 55 
. 6  
Mean 
1 3  
I6 ___ 
19 
9 
10 
14 ___ 
20 
12 
11 
8 
22  
38  
18 
28 
4 2° 
3 7 0 
P . E .  Dev . Score 
P . E .  Dev . Score 
. 2 3 J. ?S ' � 
. 2 o . 1p�:r .3 
. 2  /.�CJ1 I � I 
•I 
, l: 
P .E .  Dev. Score 
4 j > .. .3b� _=-1_ __ -4----- - -- -- -. 
4 . 7  0, ?'I d 
4 /. 'fo  � 
3 -3-----�- ----- -- - --
2 . 8  J. 'jO .3 
2 . 9  �. 37 I 
4 /. b2 ' � 
3 . 3  0. 3� ' a 
4 a.31 0 
5 0. 1� .3 
5 
5 
so ' 
50 
N Cf , l: = ol..O 
NORMATIVE ANALYSIS ACCOMMODATIVE 
RATING SCALE 
Amplitude ( Ra )  
NPA-P (OD) 
NPA-P (OS )  
Mean P .E .  Dev.  Score 
N = _Q_ E = _Q_ 
Accorrunodative Posture (Pa) 
Cross-cylinder Tests 
Mean P . E .  Dev .  Score 
14A-P 1 . 25 . 37 1 .00 3 
+ 2 . 00 . 50 
+14B-P + 1 . 00 . 37 0 3 
I 
L -14B-P + 0 . 50 . 37 
+14slO-p + 1 . 62 . s o 
- -14slO-p + 1 . 00 . 50 
Sl4B- . 80 . 15 
Sl4B+ . 60 . 15 
N = � , r =  (,.. 
Accommodative Facility (Fa)  
Relative Accommodative Tests 
20BO-P 
Mean P . E .  I Dev . Score 
3 . 50 1 . 00 . �. ::i.S 4-
20R-P 2 . 62 1 . 00 i o2 . / 3  J./-
20B0-20B 1 . 00 . 62 
2 0B0-20R . 87 . 62 o .;u:, .3 
20B0-21BO 6 . 00 1 . 12 I /. /.2_ 4 
20R-14B 4 . 50 1 . 12 /. S°/, 1-
19-P 4 . 25 1 . 25 
I 
HN Dynamic 
5-4 
Mean P . E .  Dev. I Score 1 . 12 . 3 7 I - ·' 
. 3 5 . 1 5 
N = -!J- , L: =  '"' 
l: Scores 
- Ace . Index Score = N = 41 x 10 
/;:;L 
Distance Refraction : 
-o.;>.6 x / C  ----'-----
x ----- -------
HRx - p = -o. I� , 14s - HRx16= f- f. �S" . 
Dynamic Retinoscopy 
MEM16 ( #Card) 
MEM16 ( 20/100 ) 
LN16-p 
5MEM ( 20/100) 
SLN ( 20/100) 
SHdy (gross )  
Other 
21B0-P 
21R-P 
21B0-21B 
2 1B0-21R 
21R-20R 
21R-14B 
Mean 
. 62 
. 62 
. 87 
. 80 
. 65 
. 70 
Mean 
2 . 37 
1 . 87 
. 50 
. 50 
5 . 25 
1 . 00 
P . E . 
. 18 
. 18 
. 37 
. 08 
. 15 
. 10 
P . E .  
. 50 
. 37 
. 37 
. 37 
1 . 12 
. 3 7 
Accommodative Reaction Time 
Mean P . E .  
Plus (bin . ) 2 1  3 
Minus (bin . )  2 1  3 
Dist . Rock 28 5 
N 
Dev. Score 
Dev .  Score 
o.�5 � 
J. oo 3 
D. 33 3 
I 
/.S-b If 
o. �b a 
D�v . Score 
•. 
-.!J-
I-fv1. p 
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NORMATIVE ANALYSIS CONVERGENCE 
RATING SCALE 
Amplitude (Re )  Convergence Tracking (Ct) 
NPC (K) 
NPC ( R) 
Mean 
2 .  5"  
4 "' 
P . E .  Dev . 
. 7 "  -
I - e I 1 . 7 " _ �. o � • 
N = ;J._ 
Convergence Posture (Pc ) 
1 Score 
0 
Phoria and Fixation Disparity Tests 
Mean P . E .  
8 . Sxo 1 .  7 
13B 4 XO 3 . 5  
6 . Sxo 4 
S (Cover) . 6  . 25 
Convergence Facility (Fe ) 
Ductions : 
Mean P . E .  
B 8 I 3 
9 0 
n--- -3- - - - -
lOK 19 4 . 6  
lOR 9 3 
B 23  5 
17A-16A 0 
:'.j(J ___ : ,_b _____ 
llK 8 I 2 . 2  
l lR 3 . 5  1 . 8  
lOR-8 9 3 
llR-8 3 1 . 8  
! 
llR-lOR 12 2 . 8  
llK-lOK 28 4 
Dev . Score /. 7 fo OL 
$. '/-� a 
Dev. Score 
0 .3 .., _ _ _ _ __ --- --
O .G:, 0  a 
/. 33 o2. 
�._�Q- - -�- -
/.� 4 
o.�7 '3 
0 3 
J. b �  o1._ 
/. 6 7  j 
0 0 --
Convergence Reaction Time ( Cyl . Min . ) 
B06 (8 )  23  I 5 
Binocular Motor Field 
R-Break 420 50 
R-Rec . 37° 50 
' 
BK-R 50 1 .  70 
Norm Ct 
Rel .  Ct 
S ( 8 ,  13B)  
S ( 8 ,  15A) 
S ( 8 ,  15B )  
S (Fx . d) 
Fx . dl6 
16A 
16K 
16R 
17A 
17K 
17R 
16R-13B 
17R-13B 
17R-16R 
17K-16K 
Bl6 (8 )  
Dist . Rock 
L-Break 
L-Rec 
N = / 0  , l: = dC> 
Convergence Index Score = L Scores = '7 J x 10 -----
B 
0 
B 
0 
Mean 
Mean 
. 75 
� 55 
. 6  
Mean 
1 3  g---
19 
9 
10 
I4 ___ 
20 
12  
1 1  
8 
22  
38  
18 
28 
42° 
370 
P .E .  Dev . Score 
I P . E .  I Dev . Score . 2 3 P tl.J.. � I 
I . 2  '·'"· i .,.... 
I I I f.bS � I � . 2  
' I 
-I -
N = J ' L: = b 
P . E .  Dev . Score 
4 
_ _ o_:.�7- '3 - 4- - - - -
4 . 7  O.S?f .3 
4 0. 30 j 
3 }:_']_lo_ _ __ tf __ -3-----
2 . 8  /. 1b f 
2 . 9  /. 1 3  Lj. 
4 3.b' 'f 
3 . 3  Ol. /{:, I 
4 O.�?S .3 
5 o.� .3 
5 
I 
5 
-50 
I 50 
N {O , I = �;?... 
9 1 
B. S .  
NORMATIVE ANALYSIS ACCOMMODATIVE 
RATING SCALE 
Ampl itude { Ra) 
NPA-P ( OD )  
o. u .  � ·l 
NPA-P (OS ) 
Mean P . E .  Dev . Score 
N = I t: = ..3_  
Accommodative Posture (Pa) 
Cross-cyl inder Tests 
Mean P . E .  Dev . Score 
14A-P 1 . 2 5 . 3 7 1 3'3 ()... 
+ 2 . 00 . 50 
+14B-P + 1 . 00 . 3 7 :J.00 � 
-1 4B-P + 0 . 50 • 3 7  
i 
+14Bl0-p + 1 . 62 ' . 5 0 
- 14Bl 0-p + 1 . 00 . 5 0 
S l4B- . 80 . 1 5 
Sl4B+ . 60 . 15 
N = �, i: = J.f 
Accommodative Fac il ity (Fa) 
Distance Re fraction : 
p -�.oo -o.s-o x 
- 3 .0 0  �. so x 
HRx - P = 0 , l4B -
Dynamic Retinos copy 
Mean P . E .  
MEM1 6  ( #Card) . 6 2 . 18 
MEM16 ( 2 0/100) . 62 . 18 
LN16-p . 87 . 3 7 
5MEM ( 2 0/1 00) . 8 0 . 08 
SLN ( 2 0/100 ) . 65 . 1 5 
SHdy ( gro s s ) . 7 0 . 10 
Other 
.__ Relative Accommodative Tests 
Mean P . E .  Dev . 
2 0B0-P 3 . 50 1 . 00 J. ?S 
2 0 R-P 2 . 62 1 . 00 ). / � 
2 0B0-20B 1 . 00 . 6 2 -
2 0B0- 2 0 R  . 87 . 6 2 /.00 
._ 2 0B0-2 1BO 6 . 00 1 . 1 2 0. /,, 
2 0R-14B 4 . 50 1 . 1 2 o. b lo 
1 9 -P 4 . 2 5 1 . 2 5 0.8 0 
HN Dynamic 
Mean P . E .  Dev . 
5-4 1 . 12 . 3 7 0. 3 
5HN . 35 . 1 5 
N = 'J_ l:: = 
L: Scores 
Acc . Index Score N 
Score 
..:l 
tL 
..3 
i 
$ 
.3 
Score 
3 
.sJ..j. x 10 
1 7  
Mean P . E .  
2 1B0-P 2 . 3 7 . 5 0 
2 1R-P 1 . 8 7 . 3 7 
2 1BD-21B . 5 0 . 3 7 
2 1B 0 - 2 1 R  . s o . 3 7 
2 1R- 20R 5 . 2 5 1 . 1 2 
2 1 R-14B 1 .  00 . 3 7 
Accommodative Reaction Time 
Mean P . E .  
Plus (bin . ) 2 1  3 
Minus {bin . ) 2 1  3 
Dist . Rock 28 s 
N : j/. ?b 
I tc €  
J 8'0 
HRxl 6=t/. 7$ 
Dev . Score 
�.05 a2.. 
j,I{.'/ 0 
i 
' 
Dev • Score 
.3. ?o 
0 ·"  (p j 
. 0 .'/-'1 
;. 33 c:1.. 
I Dr=v .  Score 
--
I 
..s , z ;; ..i1:L.. 
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B. S. NORMATIVE ANALYSIS CONVERGENCE RATING SCALE 
-
--
Ampl i tude (Re )  
Mean P . E .  Dev . Score 
NPC (K) 2 .  5 "  • 7 "  o .  I ..3 
NPC ( R) 4 "  1 .  7 "  / . 1 7  41-
N = '1 
Convergence Posture (Pc ) 
Phoria and Fixation Disparity Tests 
Mean P . E .  Dev . Score 
8 . 5xo 1 .  7 :J· .1:eir14 · , 
I 
13B 4. XO 3 .• 5 oi .at' ,. 
6 . Sxo 4, 
S (Cover) •. 6 I . 25 
N = � , L: = q.... 
cl5nvergence Facility (Fe ) 
Ductions : 
B 
9 0 :il 
P . E .  
3 _ l _____ 
lOK 19 4 . 6 
lOR 9 I 3 I 
B 23 5 
17A-16A 0 '.j(j-,, _ ' ' _ E; _____ , 
llK 8 2 . 2  
llR 3 .  � 1 . 8  
lOR-8 9 3 
llR-8 3 1 . 8  
llR-lOR 12 2 . 8  
llK-lOK 28 4 
Dev. Score 
�'...��- _A __ 
'/:Sb './-
.;.oo 1 
�. :J� __ J__ · - - - - - -
0 3 
o .�7 3 
J. b (:, 4 
�. 7 7  "/-
.3. S7 � 
;; . .so 4 
Convergence Reaction Time ( Cyl . Min . ) 
BOb. (8 )  23  I 5 
Binocular Motor Field 
R-Break 420 50 
R-Rec . 37° 50 
, 
BK-R 50 1 .  70 
N = J O  , 2: = '34-
Convergence Index Score L: Scores 
Convergence 
Norm Ct 
Rel .  Ct 
S (8 , 13B) 
S ( 8 ,  15A) 
S (8 , 15B) 
S (Fx . d) 
Fx . dl6 
16A 
l6K 
16R 
17A 
17K 
17R 
16R-13B 
17R-13B 
l 7R-16R 
17K-16K 
Blb. (8 )  
Dist.  Rock 
L-Break 
L-Rec 
Tracking 
B 
0 
B 
0 
Mean 
Mean 
. 7 5 
. 55 
. 6  
' 
N 
Mean 
13  
I6 ___ 
19 
9 
10 y4---
20 
12  
11  
8 
22  
38  
18 
28 
42° 
370 
(Ct) 
P . E .  
P . E .  
. 23 
. 2  
• .2 
= J 
P . E .  
4 
- 4- - - - -
4 . 7  
4 
3 -3-----
2 . 8  
2 . 9  
4 
3 . 3  
4 
5 
5 
5 
so 
50 
Dev . Score 
Dev . Score o .'U ..5 
o.o! ,3 
o.o� '3 
I L: � '1 
Dev. Score 
/.�.s Ol. ,.. ______ i.. - - - - -
/, ?'f � 
0 . 30 3 
c;J. � __ [ __ ------
O.?S .3 
/. 7 9  c7... 
0. "13'/..•. ..3 
/. / 3 b  � 
/- �� � 
;J. .;i./:> + 
N = ID , L = c1 �  
'---
-. 
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c .  s. 
NORMATIVE ANALYSIS ACCOMMODATIVE 
RATING SCALE 
Amp li_t ude (Ra) 
Mean P .E .  Dev. Score 
NPA-P (OD)  
NPA-P (OS) 
N = __Q_ E = _Q_ 
Accommodative Posture (Pa) 
Cross-cylinder Tests 
Mean 
14A-P 1 . 25 
+ 2 . 00 
+14B-P + 1 . 00 
-14B-P + 0 . 50 
+14Bl0-p + 1 . 62 
-14Bl0-p + 1 . 00 
Sl4B- . 80 
Sl4B+ . 60 
P . E .  Dev. Score 
. 37 
. 50 
. 37 0 .3 
• 37 
. 50 
. 50 
. 15 
. 15 
N = ___L_, l: = 3 
Acconunodative Facility (Fa )  
Relative Accommodative Tests 
Mean P . E .  Dev. Score 
20BO-P 3 . 50 1 . 00 1 .00 .3 
20R-P -2 . 62 1 . 00 · "3  
20B0-20B 1 . 00 . 62 
2 0B0-20R . 87 . 62 .oo 
20B0-21BO 6 . 00 1 . 12 0 .  
20R-14B 4 . 50 1 . 1 2 o. 3 
19-P 4 . 25 1 . 2 5 .;t.oo '"/-
HN Dynamic 
Mean P . E .  Dev . Score 
5-4 1 . 12 . 37 1. to o  .3 
SHN . 3 5 . 15 
N = 7 I = o\3 
I Scores 
Acc .  Index Score = N = 4 1  x 10 
1 3  
Distance Refraction : 
p t- 0.5'0 
+ 0 .¢..5 
-D . 50 x I 0 5°  --"-....;._"'-- -
-o .  5" 0 x _ ___._9_0 __ 
HRx - p = t(>.oo , 14B - HRx16= +o.so . 
Dynamic Retinoscopy 
Mean 
MEM16 ( #Card) . 62 
MEM16 ( 20/100) . 62 
LN16-p . 87 
SMEM ( 20/100) . 80 
SLN ( 20/100) . 65 
SHdy (gross )  . 70 
Other 
Mean 
21BO-P 2 . 37 
21R-P 1 . 87 
21B0-21B . so 
21B0-21R . so -
21R-20R 5 . 25 
21R-14B 1 . 00 
N 
P . E .  Dev . 
. 18 
. 18 
. 37 
. 08 
. 15 
. 10 
0 I I -----
P . E .  Dev . 
� 
. 50 0 .b.2. ' 
� 37 . 0. 33 
. 37 I 
. 37 1 'D .bb 
I 
1 . 12 0 . 33 
. 3? o .. �, 
Accommodative Reaction Time 
Mean 
Plus (bin . ) 21  
Minus (bin . ) 21  ' 
' I 
Dist . Rock 28 1: 
d /. S3 
P . E .  
3 
3 
5 
N 
I Dev .  
I 
S , I 
I 
' 
Score 
0 
Score 
..3 
3 
.3' 
� 
3 
Score 
-c . s . NORMATIVE ANALYSIS CONVERGENCE RATING SCALE 
Amplitude (Re )  Convergence Tracking (Ct} 
Mean P .E .  Dev . Score 
NPC (K) 2 .  5" . 7 "  ro.7  0 
NPC (R) 4 "  1 .  7 "  3.€ 0 
N = ct , 2..: = 0 
Convergence Posture (Pc ) 
Phoria and Fixation Disparity Tests 
Mean P .E .  
8 . 5xo 1 1 .  7 
13B 4 XO 2 . 5  
6 . Sxo , 4 
S (Cover) . 6  . 25 
N = � 
Convergence Facility (Fe ) 
Ductions : 
Mean P . E .  
B 8 3 
9 0 12--- -3 - - - --
lOK 19 4 . 6  
lOR 9 3 
B 23  5 
17A-16A 0 10--- -;-----
llK 8 2 . 2  
llR 3 . 5  1 . 8  
lOR-8 9 3 
llR-8 3 1 . 8  
llR-lOR 12 2 . 8  
llK-lOK 28 4 
Dev.  Score o .�'t . ..3 
o-'lo , 3 
I 
I 
-
,, .E. ""  f:a, 
Dev. Score 
/.DO --�--------
.3. 04 al_ 
J. 00 3 
g_._� --�--
/. S'o  ;>.._ 
/. '1'1 "' 
/. 00 .3 
/. {:,{,  � 
,;i . /'/- I 
"f..:?S- 0 
Convergence Reaction Time ( Cyl. Min . ) 
BOb. (8 )  23  
Binocular Motor Field 
R-Break 420 50 
R-Rec . 37° 50 
I 
BK-R 50 1 .  70 
N = /() , L = c:)_ I 
Norm Ct 
Rel .  Ct 
S ( 8 ,  13B) 
S (8,  15A) 
S (8 , lSB )  
S (Fx . d )  
Fx . al6 
16A 
16K 
16R 
17A 
17K 
17R 
16R-13B 
l 7R-13B 
l 7R-16R 
17K-16K 
Blb. (8 )  
Dist . Rock 
L-Break 
L-Rec 
Convergence Index Score = Z Scores .,5'�- x 1 0  
B 
0 
B 
0 
Mean 
Mean 
. 75 
. SS 
. 6  
Mean 
13  
I6 ___ 
19 
9 
10 
14---
20 
12 
11 
8 
2 2  
38 
18 
2B 
42° 
370 
o:J. 1. 1S 
P . E .  Dev . Score 
P . E .  Dev . Score 
. 2 3 o .3'1 .� 
. 2  I 
. 2  0.3·0 3 
--· I 
' 
I 
N = ..:J_ , r - (i,. 
P . E .  I Dev . Score 
4 0 .70 .3 -4-----�------,... _____ 
4 . 7  /.8 7 o( 
4 /.�� � 
3 o. so -�---3----- -------
2 . 8  O, ?i:J .3 
2 . 9  /.SO .t. 
4 /. /,  � ,;;.,. 
3 . 3  0.£ 7  -3 
4 �.C /  c 
5 /. 91 .;2._ 
5 
s 
50 ' 
' ;1 I 50 -' 
N /0 , L: = ..:l.S 
'--
...... 
C . T. 
Am,Elitude (Ra) 
Mean P .E .  
NPA-P (OD)  
NPA-P (OS) 
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NORMATIVE ANALYSIS ACCOMMODATIVE 
.RATING SCALE 
Dev . Score 
Distance Refraction : 
P + o .�� 
+ o .�5" = x ----- -------
N = 
HRx - P = -0 . S'O , 14B - HRx16= T f. 5'0 . 
Accommodative Posture (Pa) 
Cross-cylinder Tests Dynamic Retinoscopy 
Mean P . E .  Dev. Score Mean P . E .  Dev. 
14A-P 1 . 25 . 37 0 ..3 MEM16 ( #Card) . 62 . 18 
14AlO_p + 2 . 00 . 50 MEM16 ( 20/100)  . 62 . 18 
+14B-P + 1 . 00 . 37 D .b" 3 LN16-p . 87 . 37 I.DO 
-14B-P + 0 . 50 • 37 SMEM ( 20/100) . 80 . 08 
+14slO-p + 1 . 62 . 50 SLN ( 20/100) . 65 . lS 
-14slO-p + 1 . 00 . 50 SHdy (gross ) . 70 . 10 
Sl4B- . 80 . 15 Other 
514B+ . 60 . 15 
N , l: N = �, E = b ---
Accommodative Facility (Fa )  
Relative Accom ..'llodative Tests 
. ,  
Mean P . E .  Dev . Score Mean P .E .  
20BO-P 3 . SO 1 . 00 o .1s ..3 21BO-P 2 . 37 . so 
20R-P 2 . 62 1 . 00 o.�7 .3 21R-P 1 . 87 . 37 
20B0-20B 1 . 00 . 62 21B0-21B . s o . 37 
20B0-20R . 87 . 62 C.Ci .3 21B0-21R . 50 . 37 
20B0-21BO 6 . 00 1 . 12 o.� .., 21R-20R S . 25 1 . 12 
20R-14B 4 . SO 1 . 12 I O .bcO .3 21R-14B 1 .  00 . 37 
19-P 4 . 2 S l . 2 S n .+ 3 
HN Dynamic Accommodative Reaction Time 
Mean 
5-4 1 . 12 
�.;,_-+��_,.ji......&.:..:;...iL....+.-....,!C::!I-
Acc . Index Score 
Mean 
2 1  
2 1  
2 8  
P . E  •. 
3 
3 
s 
N 
Dev .  
o .7S 
/. lo  7 
o.,lo 
o .zt 
0.3 3  
D�v .  
-
Score 
.3 
Score 
�� 
4 
3 
.3 
�� 
Score 
-96 
C . T. NORMATIVE ANALYSIS CONVERGENCE RATING SCALE 
Amplitude (Re )  
NPC {K) 
Mean P .E .  
2 . 5 " . 7 "  
Dev. Score 
S.oo o 
NPC (R) 4"  1 .  7 "  3. 5 0 
N J... 
Convergence Posture (Pc ) 
0 
Phoria and Fixation Disparity Tests 
8 
Mean P . E .  
. 5xo 1 .  7 I 
13B 4 .XO 3 . 5  
6 . Sxo 4 -
S (Cover ) . 6  •. 2 5  
' 
N = 0 
Convergence Facility (Fe ) 
Ductions : 
Mean P . E .  
B 8 3 
9 0 
n--- -3- - - - -
lOK 19 4 . 6  
!OR 9 3 
B 23  5 
17A-16A 0 '.j�--- _b _____ 
llK 8 2 . 2  
llR 3 . 5  1 . 8  
lOR-8 9 3 
llR-8 3 1 . 8  
llR-lOR 12 2 . 8  
llK-lOK 28 4 
Dev. 1 Score 
0 ...3 
0 � 
I 
' L = t-, 
Dev . Score 
------ -
-
----
�.� J 
o1 .33 I 
_Q�q_9� _J_ __ 
0 .3 
0 . 1¥ .3 
� . 1 <o  I 
/ . "1 "  "' 
� . 11+ I 
3.00 I -· 
Convergence Reaction Time ( Cyl. Min . ) 
BOC!. ( 8 )  23  
Binocular Motor Field 
R-Break 420 50 
R-Rec . 37o 50 
' 
BK-R 50 1 .  70 
N = '1 I E = lfo 
Convergence Index Score L: Scores = 
Convergence Tracking (Ct) 
Norm Ct 
Rel .  Ct 
S (8 , 13B )  
S (8 , 15A) 
S (8 , 15B) 
S (Fx . d ) 
Fx . al6 
16A 
16K 
16R 
17A 
17K 
17R 
16R-13B 
17R-13B 
17R-16R 
Bl!!. (8 )  
Dist. - Rock 
L-Break 
L-Rec 
� x 1 0  
B 
0 
B 
0 
Mean P . E .  
Mean P . E .  
. 75 . 23 
• 5,5 . 2  
. 6  . 2  
N = i.:! 
Mean P .E .  
1 3  4 
I6 ___ -4-----
19 4 . 7  
9 4 
10 3 y4--- -------3 
20 2 . 8  
12 2 . 9  
11  4 
8 3 . 3  
22  4 
38 5 
18 5 
28 5 
42° 50 
370 50 
N 
Dev . Score 
Dev . Score 
O .OSb 3 
o.7o ..3 
o .  /10 � 
I I 
I :z: "" � 
Dev . Score 
0 . 15 _ _4 __ - - ·- - - -
o.sJ ..3 
J.'8d.S .3 
Q:_�Q_ ..3 - - ---
. O. l'f .3 
. .:(.37 I 
D. �5 ..3 
j,'j3, I 
3 -� 0 
.:l.S°O I :_·� .i 
-
97 
J. T 
NORMATIVE ANALYSIS ACCOMMODATIVE 
RATING SCALE 
.__ Amplitude (Ra) 
NPA-P (OD) o. u. .  5 11 
NPA-P (OS) 
Mean P . E .  Dev. 
Accommodative Posture (Pa) 
Cross-cylinder Tests 
Mean P . E .  Dev. 
14A-P l . 2S . 3 7 .,.j .  70 
+ 2 . 00 . s o 
+14B-P + 1 . 00 . 3 7 
-14B-P + a . so . 37 
+14Bl0-p + 1 . 62 . so 
-14slO-p + 1 . 00 . so 
Sl4B- . 80 . lS 
Sl4B+ . 60 . 15 
Score 
Score 
I 
-
N = _L, 2: = _...__ 
Accommodative Facility (Fa )  
Relative Accommodative Tests 
Mean P . E . Dev . Score 
20BO-P 3 . SO 1 . 00 0 .75 .3 
2 0 R-P 2 . 62 1 . 00 J. 1.:3 1 
2 0B0-20B 1 . 00 . 62 
2 0B0-20R . 87 . 62 o.s� �' 
2 0B0-2 1BO 6 . 00 1 . 1 2 0.Y't " 
20R-14B 4 . 50 1 . 1 2 0 .'-2. 3 
19-P 4 . 2 5 1 . 25 D .bo  3 
HN Dynamic 
S-4 
Mean P . E .  Dev . Score 
1 . 12 . 3 7 0 ·" {)  .3 
. 3 5  . 1 5 
N = '7 E =  �-...... 
L: Scores 
Acc . Index Score N �3 x 10 
' "'  
Distance Refraction : 
- D .:25 x 1 �5 P + f . oo ------
_t�-...-1-=5- = - 0 .  �S x _ _._/::>,,__- _ _ 
HRx - P = - f. 00 , 14B - HRx16= + ISO . 
Dynamic Retinoscopy 
Mean P . E .  Dev. Score 
MEM16 ( #Card) . 62 I . 18 .;I. .  I f  .:2... 
MEM16 ( 2 0/100 ) . 62 . 18 
. 87 . 3 7 ,:i.35 ' 
SMEM ( 2 0/100)  i . 80 . 08 
I 
SLN ( 20/10 0 )  . 65 . 15 
SHdy ( gross)  . 70 . 10 
Other 
N = � I E  
Mean P . E .  Dev .  Score 
2 1BO-P 2 . 3 7 . 50 I o .?S '3 
2 1R-P 1 . 87 • :37 l .00 ..3 
2 1B0-2 1B . so . 37 
2 1B0-21R . so . 37 I 0 J 
21R-20R 5 . 25 1 . 12 o.,, �� 
2 1R-14B L OO . 37 �.oo �. 
Accommodative Reaction Time 
Plus (bin . ) 
Mean P . E .  j D�v . Score 
2 1  3 
I 
Minus (bin . } 2 1  3 
Dist .  Rock 2 8  5 
N 
....... 
I T  NORMATIVE ANALYSIS CONVERGENCE RATING SCALE 
Amplitude (Re ) Convergence Tracking (Ct) 
Mean P . E .  Dev . ' Score 
NPC (K) 2 .  5 "  • 7 "  .. 
NPC {R) 4 "  i . 711 0 
N at. 0 
Convergence Posture (Pc ) 
Phoria and Fixation Disparity Tests 
Mean P . E .  Dev . Score 
8 . Sxo 1 .  7 o .�'t .. � 
13B 4 XO 3 . 5  -·J..57  I 
6 . Sxo 4 
S (Cover ) . 6.  . 2 5 
N = O\ , l: = Lf 
Convergence Facility ( Fe ) 
Ductions : 
Mean P . E .  
B 8 3 
9 0 12--- - 3- - - - -
lOK 19 4 . 6  
lOR 9 3 
B 23  5 
17A-16A 0 :'.!0 ___ _b _____ 
llK 8 2 . 2  
l lR 3 . 5  1 . 8  
lOR-8 9 3 
llR-8 3 1 . 8  
llR-lOR 12 2 . 8  
llK-lOK 28 4 
Dev . Score 
--�--- -�--
O .�I 3 
-1.00 !? 
------ -----
0 � -J 
+�.so 4 
O."� 3 
J. b lo '""' 
O .?O .3 
0 3 --· 
Convergence Reaction Time ( Cyl. Min . ) 
B06 (8 ) 2 3  I s 
Binocular Motor Field 
R-Break 4 20 so 
R-Rec . 37° 50 , 
BK-R 50 1 .  70 
9 , L: = 
Norm Ct 
Rel . Ct 
S ( 8 ,  13B) 
S ( 8 ,  lSA) 
S ( 8 ,  lSB) 
S (Fx . d ) 
Fx . dl6 
16A 
16K 
16R 
17A 
17K 
17R 
16R-13B 
17R-13B 
17R-16R 
17K-16K 
Blt. (8 )  
Dist . Rock 
L-Break 
L-Rec 
N = 
Convergence Index Score L: Scores al.!"[ __ 7_,_0�_ x 10 
B 
0 
B 
0 
Mean 
Mean 
. 75 
. 55 
. 6  
Mean 
1 3  
n;---
19 
9 
10 
r4---
20 
1 2  
11  
8 
2 2  
38  
18 
28 
42° 
370 
.< �.00 
P . E .  
I P . E .  I 
. 23 
. 2  
. 2  
I 
N = . :..3 
P . E .  
4 
- 4-- - - -
4 . 7  
4 
3 -3-----
2 . 8 
2 . 9  
4 
3 . 3 
4 
5 
5 
I 
5 
50 
I 
50 
N = '1 
Dev . Score 
Dev . Score 
I /.31/- ;l.. 
I 
: J� 'fi ;J.. 
1 0 .9.0 ..s 
� 
I 
I z � 7 
Dev . Score 
-------------
o .� ..3 
/. b /  e2_ 
_ _J�?_�_ _±t __ 
3?t 4 
o1. '8-'lb 4 
O.loS .3 
Q.7/ 3 
o.�3 .3 
d..� 1-
I. 
I 
-
, :E � dO 
L_ 
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s. w. NORMATIVE ANALYS I S  ACCOMMODATIVE 
RATING SCALE 
Amplitude (Ra) 
NPA-P (OD) 
NPA-P (OS) 
Mean P .E .  Dev .  Score 
N = _Q_ E = _Q_ 
Accorranodative Posture (Pa) 
Cross-cylinder Tests 
Mean P . E .  Dev. Score 
14A-P 1 . 25 . 37 o.ob .a 
+ 2 . 00 . so 
+14B-P + 1 . 00 . 37 /. 33 a-
-14B-P + 0 . 50 . 37 
+14Bl0-p + 1 . 62 . 50 
-14Bl0-p + 1 . 00 . so 
Sl4B- . 80 . 15 
Sl4B+ . 60 . 15 
N = _A_, l: = $ 
Acconunodative Facility (Fa }  
Relative Accommodative Tests 
Mean P . E .  Dev .  Score 
20BO-P 3 . 50 1 . 00 ...3.00 
20R-P -2 . 62 1 . 00 
20B0-20B L OO . 62 
20B0-20R . 87 . 62 O·d....0 '3 
20B0-21BO 6 . 00 1 . 12 
20R-14B 4 . SO 1 . 12 cJ . .;1.3 I 
19-P 4 . 2S 1 . 2 5 . o o  a 
Distance Refraction : 
p ... �.oo = - 0 .75 
.... o'l -0 0 . = - 0 .  ba. 
x 1 15" ------
x 70 
HRx - P = -;i .oo , 14B - HRx16=.,..;...s-o . 
Dynamic Retinoscopy 
' Mean 
MEM16 ( #Card) . 62 I 
I 
MEM16 ( 20/100) .• 6:2 I I 
LN16-p . 87 I 
SMEM (20/100) . so 
: 
SLN ( 20/100 ) . 65 
SHdy (gross ) . 70 I 
' 
Other 
N 
Mean 
21BO-P 2 . 37 
21R-P 1 . 87  
21B0-21B . 50 
2 1B0-21R . 50 
2 1R-20R 5 . 25 
2 1R-14B 1 .  00 
P . E .  
. 18 
. 18 
- 37 
. oe 
. 15 
. 10 
·-
P . E .  
. 50 
. 37 
. 37 
. 37 
1 . 12 
. 37 
I 
! 
Dev . 
- -
Dev . 
0.7S 
/./;J D  
,0. '" 
' « ·' 7 
Ol.70 
I Score 
I I 
I 
Score 
..3 
4 
..._f 
4 
+ 
HN Dynamic Accommodative Reac tion Time 
Mean 
S-4 1 . 12 
P . E .  
. 37 
Dev. Score 
-----+-------+----==--''-----='----b-40 0 
. 15 
E =  
;_: Scores 
Acc .  Index Score N '1-2.. x 10 
I'/-
= 
Mean P . E .  Dev .  S core 
Plus (bin . } 21 3 
Minus (bin . ) 21  3 
Dist . Rock 28 5 
N d0. 00 
.._ 
1 00 
s.w. NORMATIVE ANALYS I S  CONVERGENCE 
RATING SCALE 
Ampl itude ( Re )  
Mean P . E .  Dev . Score 
NPC (K) 2 .  5 "  • 7 II 0.71  3 
NPC ( R) 4 "  1 .  7 "  J.?b � 
N = :;.... , i_; = 
Convergence Posture ( Pc ) 
Phoria and Fixation Disparity Tests 
Mean ' P . E .  Dev . S core 
8 . Sxo 1 .  7 ..:J .35 )' -
1 3 B  4 XO 3 . 5  �-:a.t .I' 
13Bl0 6 . Sxo ' 4 I 
! 
s { Cover ) . 6  ' . 2 5 
Fxa20 '  --
N =  .:l ,  l: =  .pl 
Convergence Facil ity ( Fe ) 
Ductions : 
Mean P . E .  Dev . Score 
B 8 3 
9 o rr-- -3 - - - - - -- ----
l OK 1 9  4 . 6  
lOR 9 3 
B 2 3  5 
1 7A-1 6 A  0 3u _ _ _ --;-----
llK 8 2 . 2  /. 3fo 3 
l l R  3 . 5  1 . 8  . 3%" .3 
lOR-8 9 3 
l l R-8 3 1 . 8  • I 4-
l lR-lOR 1 2  2 . 8  3. 
l lK- lOK 28 4 ot.oo 4 
Convergence Re act ion Time ( Cyl . Min . ) 
B06 (8 ) 2 3 I 5 
Binocular Motor Field 
R-Break 4 20 so :1 
R-Rec . 3 7° 50 
' 
BK-R 50 l . 70 
N = q , E = _ \3'4 
Convergence Tracking ( Ct ) 
Norm Ct 
Re l .  Ct 
S ( 8 ,  1 3 B )  
S ( 8 , 15A) 
S ( 8 , 1 5B )  
S ( Fx . d ) 
Fx . a l 6  
1 6A 
1 6K 
16R 
1 7A 
1 7K 
1 7 R  
16R- 1 3 B  
1 7 R-13B 
1 7R-1 6R 
17K-1 6K 
Bl6 ( 8 )  
Dis t . Rock 
L-Break 
L-Rec 
B 
0 
B 
0 
Mean P . E .  Dev . 
Mean 
. 7 5 
. 55 
. 6  
Mean 
1 3  I6 ___ 
1 9  
9 
10 
14---
20 
1 2 
1 1  
8 
22  
3 8  
1 8  
2 8  
4 2° 
3 70 
N 
I 
I 
P . E .  Dev . 
. 2 3 o.a,1 
. 2  1 0.!s-
. 2  0�'35' 
P . E .  I Dev . 
4 ��L 
- - - - - - - · - - -4 -
4 . 7  /. JO 
4 o.os 
3 / .Ob -3-----�------
2 . 8  O.l'f� 
2 . 9  0.5S-
4 J. Lf1 
3 . 3 3.�--0 
4 o ."/<) I 
! 
5 i.tt� I 
5 
5 11 
' 50 ' 
50 
S core 
S c o re 
3 
3 
.a 
Score 
_!f __ 
� 
'3 
'3 
..3 
..3 
,').. 
4 
3 
4 
J O  , L: = A_l __ 
Conve rgence I ndex Score = Z Scores & l  x 1 0  di. IS 
1 0 1  
£..Y. NORMATIVE ANALYS IS ACCOMMODATIVE RATING SCALE 
Amplitude ( Ra )  
Mean P . E .  
NPA-P (OD)  
o. u .  1 0  D 
NPA-P (OS ) 
Dev.  Score 
N = _j_ E = � 
Acconunodative Posture (Pa) 
Cross-cylinder Tests 
Mean P . E .  Dev . Score 
14A-P 1 . 25 . 37 o. b b  .3 
+ 2 . 00 . 50 
+14B-P + 1 . 00 . 37 o .b �  3 
Distance Refraction : 
P PLAN u  - o .5a x qo ------
PLANO -o.S o x 75 -----'-'==-- -
HRx - P = 0 , 14B - HRx.1 6= t /. -5 .  ----
Dynamic Retinoscopy 
MEM16 ( #Card) 
MEM16 ( 20/100) 
LN16-p 
Mean 
. 62 
. 62 
. 87 
I 
P . E .  Dev. � Score 
. 18 
. 18 
. 37 0.33 3 
- -14B-P + 0 . 50 . 37 SMEM (20/100 ) . 80 . 08 
.... 
+14Bl0-p + 1 . 62 . 50 
-14slO-p + 1 . 00 . 50 
Sl4B- . 80 . 15 
Sl4B+ . 60 . 15 
N = _A_, :i:: = b 
Accommodative Facility (Fa) 
Relative Acco:mrr�dative Tests 
Mean P .E .  Dev . Score 
20BO-P 3 . 50 1 . 00 J.oo .3 
20R-P 2 . 62 1 . 00 0 .37 �� 
20B0-20B 1 . 00 . 62 
20B0-20R . 87 . 62 l.oo 3 
20B0-21BO 6 . 00 1 . 12 o.� 3 
20R-14B 4 . 50 1 . 1 2 o.ts-� 3 
I 
19-P 4 . 25 I 1 .  25  J.oo .3 
HN Dynamic 
_ . Mean. P . E .  Dev. Score 
5-4 1 . 1 2 . 37 . 3 3  3 
sHN . 35 . 15 
N = 7 L: =  �I 
L: Scores 
Acc . Index Score = N = �/ x 10 
I ft:, 
SLN ( 20/100) . 65 . 15 
SHdy (gross )  . 70 . 10 
Other 
N J ' L: 
Mean P . E .  Score 
21B0-P 2 . 37 . 50 
2 1R-P 1 . 87 . 37 .r 3.0� 'f 
2 1B0-21B . 50 . 37 
21B0-21R . 50 37 D . . 6b .3 
21R-20R 5 . 25 1 . 12 0 � 
21R-14B 1 . 00 . 37 Ol.O · 
Acconunodative Reaction Time 
Plus (bin . ) 
Mean I P .E .  
I ;:,�v .  Score 
2 1  3 
II 
Minus (bin . ) 2 1 3 
Dist . Rock 28 5 
3!. 'lt 7  N =  $ , l:  
102  
E. .Y. NORMATIVE ANALYSIS CONVERGENCE RATING SCALE 
Amplitude (Re )  
Mean P . E .  Dev. Score 
NPC (K) 2 .  5 "  . 7 "  0 -� 
NPC (R) 4 "  1 .  7 "  0 3 
N = /l._ , � = b 
Convergence Posture (Pc ) 
Phoria and Fixation Disparity Tests 
Mean P . E .  Dev . Score 
8 . 5xo l .  7 0 .%8 ..3 
13B 4 XO 3 . 5  o .s7 ..3 
13Bl0 6 . 5xo 4 
I 
S (Cover) . 6  . 25 
N = P.,. , l: = (o 
Convergence Facility (Fe ) 
Ductions : 
Mean P .E .  
B 8 3 
9 0 12--- -3- - - - -
lOK 19 4 . 6  
lOR 9 3 
B 2 3  5 
17A-16A 0 "j0 _ _ _  _b _ _ _ _ _  
llK 8 2 . 2  
llR 3 . 5  1 . 8  
lOR-8 9 3 
llR-8 3 1 . 8 
llR-lOR 12 2 . 8  
llK-lOK 28 4 
Dev . Score 
-��� __ ':f __ 
/. 74 4 
J. oo '3 
_9_._�9 --�--
0 3 
o.�3 3 
O.b� ..3 
O.SS' 3 
n.1 / ..3 
J. 75 4 
Convergence Reaction Time ( Cyl . Min . ) 
BOti. ( 8 )  2 3  
�inocular Motor Field 
R-Break 420 ' 50 
R-Rec . 3 7° 50 
BK-R 50 ' 1 .  70 I 
N = /0 , l: = .JJ 
Convergence Index Score = l: Scores 
Convergence 
Norm Ct 
Rel . Ct 
S ( 8 ,  13B) 
S (8 , 15A) 
S ( 8 , 15B )  
S (Fx . d) 
Fx . dl6 
16A 
16K 
16R 
17A 
17K 
17R 
16R-13B 
1 7R-13B 
17R-16R 
17K-16K 
Bltl (8 )  
Dist .  Rock 
L-Break 
L-Rec 
'19 x 1 0  
- .... 
Tracking (Ct) 
B 
0 
B 
0 
Mean 
Mean 
. 75 
� 55 
. 6  
Mean 
1 3  
n;---
19 
9 
10 
14---
20 
12 
11  
8 
2 2  
38 
18 
2-a 
42° 
370 
P . E .  
P . E .  
. 23 
I . 2  
. 2  
N = 3 
P . E .  
4 
-4-----
4 . 7  
4 
3 -3-----
2 . 8  
2 . 9  
4 
3 . 3  
4 
5 
5 
5 
50 
i 50 
N /0 
Dev . Score 
Dev . 1 Score 
O . b rs'  I ..3 
I .a, • . Ob 
I I d 
0·3· f  � 
, I: = � 
Dev.  lscore 
J2.:.]Q_ -�--
J.S/  02... 
/. b /  � 
. o b  ..3 ----- - �-----
/.07 ..3 
0.3� ..3 
o.� .j 
o .f>O · '3 
t:J.. /0 I 
/. �J.. � 
I I  
10) 
APPENDIX I 
" P" Factor s 
All c alc ulat ions dealing with ac commodative findi ngs 
made us e of the " P" factor . To get the " P" factor, the f indings 
from s everal s ub j ect ive and ob j ec t ive tes ts were averaged 
after being modified by c ons tants . This repres ents a muc h 
more reliable value for the punctum remot um of ac c ommodat ion 
than does a s ing le finding . 
CONSTANTS 
Findings 
'/A-4 
7-7A 
7cc-7A 
7RG-7A 
-7-7A 
7-?cc 
-7-?cc 
21m-7A 
21BI -7A 
".P II Ff. C:TO!t 
. 
Mean Diff ercnccs 
0 
+. 50 
- . 25 
0 
+. 75/-1- . 50 + .75 +1 . oo/+ .75 +J . 25/+2 . 75 +J . 2.5 
''P " - ( '1A)+(7p9)�(l� )+(7 .. . 5o)+(?cc+. 2 5) • • • • • •  , • • • • •  
N . .  -·-
1 05 
1 4 .  HAYNES , H . M .  " Introduc t i on t o  Orth opt i c s  and V i sual 
Train ing " Unpubl i shed notes , Pac ific  Un ivers ity , 
F or e s t  Grov e , Oregon , 1 97 3 · 
1 5 .  HAYNES , H . M . "Normat iv e  Analys is of Ac c ommodative and 
C onvergenc e T e s t s " Unpublished lec tur e sup­
plement , Pac ific Univers ity , F or e s t  Grov e , 
Oregon , 1 974 . ( a )  
1 6 .  HAYNES , H . M . and C arol B .  Pratt "A Pre liminary R eport 
of a C l inical S tudy of Educat i onally R e tarded 
C h i ldren " Unpubl i shed l ec ture supplement , Pac i f i c  
Univers ity , F orest Grov e , Oregon , 1 974 . ( b )  
1 7 .  HAYNES , H . M . "S lope Prescript i on Criter i a "  Unpublished 
lecture s upplement , Pac ific  Univer s i ty , F or e s t  
Gr ove , Oregon , 1 974 . ( c )  
1 8 .  H ILPERT , F . R .  "Poor V i s i on -A C lue t o  Juveni l e  Delinquency " 
Fam i ly W e ekly,  August JO , 1 964 . 
1 9 .  IND IANA UN IVERS ITY : Plainfi e ld Pro j ec t . Ind i ana Opt ometr i s t  
PP • 9 -1 5 ,  July , 1 97 0 .  
2 0 .  LOVE , W . C .  and G . H .  Bachara "Psychologists Urge Juv en i le 
C ourts Empl oy Dev e l opmental Optometry " Am . Opt . 
As s oc . News , V ol . 9 ,  May 1 ,  1 975 . 
2 1 . MAUSER , A .  "Learn ing Disab i li t i e s  and Delinquent Y outh " -
Academic Therap�, V o l . 9 ,  N o . 6 ,  1 974 . 
22 . MULLIGAN , W .  "Dys lexia , Spec ific  Learn ing D i s ab i l i ty 
and De l inquency "  Juven i le Jus t ic e , November , 1 97 2 . 
2 3 .  OPT OMETR IC EXTENS I ON PR OGRAIV! t S e c t i on on Opt ometric C h i l d  
Car e  and Guidanc e .  "The Pr imary V i sual Abi l i t i e s  
Es s ent ial t o  Acad emic Ach i ev ement " O . E . P .  F ounda­
t i on , I nc . ,  Duncan , Oklah oma . 
24 . PERLMAN , I .  R .  "De l inquency Preven t i on , the S i z e  of the 
Problem " U . S .  Department of H ealth , Education and 
W elfare , Chi ldren ' s  Bureau , 1 96 0 . 
2 5 . P IERCE , J . R .  "A C linical Mode l  for Spec i fy ing Relat i on sh ips 
Between V i s i on Func t i on Problems and Academic 
Underach i evement " J .  Am . Opt . Assoc . ,  44 : 1 5 3 - 1 5 6 , 
F ebruary , 1 97 3 . 
26 . PUBLIC HEALTH S ERV ICE "R efrac t iv e  Anomolies of' the Eye " 
U . S . Department of Heal th , Education and lfo lfare , 
N . I . N. D . B. monograph No . 5 .  
